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INTRODUCfION 
Scient!f ie achievements in the past few decades have stimulated 
educators to investigate current content and practices in teaching 
science at tlle 8th grade level. Man at the threshold of space has 
become a reality as a result of achievements in science during the past 
decade. The most notable achievements have been the orbital space 
flights. Control of atomic energy, the development of powerful 
rockets, advancement in radar detection and communication, along with 
discoveries in space medicine have made it necessary to improve and 
strengthen the eighth grade science program in order to produce the 
science personnel needed for continued progress. 
The traditional science program and the teaching methods used 
have been under constant debate. The main area of er.tphasis on teaching 
science has been on the college and secondary level. However, in many 
cases the interest which motivates students to do serious work in 
college has been found to start in junior high sehool. Some thought-
ful educators see a need for reorganizing and evaluating the junior 
high school curriculum. 
From a publication of the Virginia School Board Association, 19581 
1 
"BducaU.onal Implication of Sputnik ... 
There is mueh evidence that the quality of teaching 
as well as the number of students enrolled in science 
and mathematics classes need improvement. Can facts be 
gathered that a.re needed for a constructive course of 
action rather than accepting generalization that may not 
apply to our own situation? 
Puroose .2.(~ Studi• The purpose of thi3 study is to determine 
whether there is a difference between tuo methods of teaching science 
at th~ eighth grade level. Th~se methods are: (1) Integrated; and 
(2) Departmentalized. 
Lirrl tations1 
1. Testing materials were too general in scope for this pa.rti-
cular study, especially the physical science test. 
2. Differences in teacher background and experience ~.ay repre-
sent a limiting factor. 
3, The same physical science test given at the end of instruction 
in physics end then again at the end of instruction in chemistry made 
CO'~parisons inadequate. T'ne possibility exists that students receiving 
the sane teats at the end of the second twelve week~ would score higher 
t11a11 those students wllo did not receive instruction in either chemistry 
or physica until the third twelve weeks. 
1Publicatiot1 of the Virginia School Board Association, 1958, 
".Educational Implication of Sputnike" 
m2crtanee .2f. !h!, Studr,. Throughout the United States many 
educators are working coopertltivcly.ln an effort to improve the science 
offerings in the public schools. Curriculum changes are sometimes being 
made in th~ science prograa, lY.Jt without concrete, objective evidence 
., 
that the change will bring about imp~ovement. This study has obtained 
valuable inf or.mation ~hich might ~id in the improvement and quality of 
science teaching. It is presented with the approval and cooperation of 
the William Cullen Bryant Intermediate School and the Pairf ax County 
(Virginia) Administration who are interested in curriculum improvement. 
Procedure. The population sample chosen for this study con-
sists of 370 eighth grade students at William Cullen Bryant School in 
Pairf ax County. This was the entire eighth grade class. Ba.ch student 
has five test scores Cf or comparison purposes) and an intelligence 
quotient. 
The eighth grade was divided into a control group and an experi• 
mental group. According to Table I, for selecting an experimental 
group in the eighth grade science program, there were only three 
possibilities: the fourth, f !fth a.nd sixth periods, The experimental 
groups included the fourth and fifth class periods. The remaining 
seven sections as shown by Table l serve as the control groups. The 
experimental group number 170 while the control groups numbered 200. 
The groups were equated insofar as possible so that t11ere would 
not be significant statistical dif'f erences at the beginning in intelH-
gencc and seientif'ic knowledge. The California Mental Maturity test was 
m -zrr:=.:n -=ct!! 21 
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used to obtain the Intelligence Quotient for each student and both groups 
were matched using the technique involving the t-ratio. The t-ratio was 
found to be 0.6a which represented the one per cent confidence level. 
A pre-test, Advanced Science Test Porm AV!' was given during the second. 
week of school to determine whether the two groups were at the slU!le 
level. Since: no changes would occut 011ce tile program was under way 
a. delay of one week was necessary in order to give the guidance 
department opportunity to make adjustments in the scheduling. The two 
groups were matched statistically according to the t-zatio technique 
and came with the one per cent conf ldence level as Shown in Tables IV, 
XX and XXI. 'l'"ne degree to which the groups were comparable was deter-
mined by the intelligence quotients and standardized test scores. 
2uetropolitan Aehievements Test - Perm AM/Advanced Science Test 
World .!!.22! Company, Copyright 1958, published 1960. 
The science curriculum at William Cullen Bryant School places 
emphasis in three branches of science: physics, chemistry and biology. 
This narrows the course content and thereby contributes satisfactory 
material for an experiment since the majority of science teachers are 
certified by the State Department of Education in at least one of the 
three aciencen, as well aG general science. The three eighth grade 
science teachers were allowed to select the branch of science in Which 
they felt nost capable and in which they were certified by the State. 
l_ftaCJl:.e! Back&roun'!• The educational background of the three 
teachers is as follows; (1) one teacher has f if'ty-one semester bou:rs 
in science and fifteen in education with three years' teaching experi-
ence; (2) .another teacher has thirty-eight semeste~ hours in science 
and twenty-five in education. of which twelve are ,in practice teaching, 
with two yea.rs of teaching experience; and (3) a third teacher has 
forty-five semester hours in biology, twenty-five in physics, twelve in 
chemistry and fifty-six in education, with twelve years of teaching 
experience. All three teachers are certified in~biology, one in ehet!!istry 
and one in physics. Two ~ea.chers have .no background in physics and none 
of the three is certified to teach ma.thematics. 
The only orga.nizatiQn of subject matter for both groups was tile 
guide recommended by the Po.irf a...-< County School Administration. No 
Attempt wns a&dc to change teaching techniques of the. teachers. The 
experitnental group was to receive inutruction in the three sciences by 
teachers specializing in one science. These same teachers taught the 
control groups. 
6 
Since each branch of science was to receive equal instruction 
time, the 1ichool year wa.n divided into three t\1elve-week periods. At 
the end of each twelve-week period the fourth and f iftll period classes 
were shifted from a. teacher specializing in one f i~ld to a teacher 
specializing in another. Using letter• B for: biology, P for 9bysics, 
a.nd C for chemistry, Table II shows how the biology group, physics group, 
and chemistry group moved each twelve weeks, The group receiving 
instruction in biolosv the first 'twelve weeks changed to physics the 
second twelve weeks and tl1en to chelaistry the third twelve weeks., 
Those groupa receiving instntction in chemistry a.i.d physics rota.tc11 
each twelve weeks as indicated in Table II. 
TABLB II 
EXPERIMEf'lTAL GROUP. SCH..BDUU't 
(Lettera Designate Section) 
:= ... ===== a,:: & r G .. :ca&: CL:& W t=.-& 
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The control groups remained and received instruction from one 
teacher. Table III illustrates how each twelve week period was eon-
ducted for the control group. 
TAElUl III 
SOIEDUl.B FOR CONTROL GROUPS 
(Letters Designate Section) 
.... -
. .,..,,...._ ...... _..,.,..,. __ 
... ---WWW'* 
---
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a, c, 1 Chemistry Physics 
k Bielogy Chern is try 
-
7 
-
Third 
' 
·rwcl ve Weeks 
Biology 
Biology 
Physics 
Since the science curticult.1!1l. placed emphasis !n three areas, a 
te:st covering the particular area of instruction was given at the end 
of each twelve weeks. This.meant that survey tests in Biological 
Seience3 were given to those sections concluding twelve weeks of 
instruction in biology. At the same time survey tests in Physical 
Seicnces4 were given to those sections concluding instruction in either 
physics or chemistry. Since a second test form in physical science was 
not available, the same test was given at the end of the second twelve 
weeks of either chemistry or physics. One week prior to the closing of 
3survey Test in Biological Science--Calif ornia Survey Series. 
Published by California Test Bureau, Copyright 19S9. 
4survey Test in Physical Science--Calif ornia Survey Series. 
Published by California Test Bureau; Copyright 1959. 
school a post-test, Advanced Scient;e form BM, 5 was given to ea.ch student. 
These tests were used to deternine significant differences in retaining 
knowledge after instruction tmder each of the two methods. 
The author of this study administered'all tests. The tests were 
given according to procedures set forth in the instruction booklets. 
The instructors were not allowed to see the test questions prior to 
completion of the subject matter to be tested$ 
Definition of Terms 
. -- .,..~ ... 
Integ,rated 'l;'eachin_g,. In this report .. Integrated Teaching" 
is used to m~an the teaching of three sciences (biology, ehcmist~y, and 
physics) at William Cullen Bryant SChool by a single teacher in n yea.r's 
course. 
peputmentali~e:_c,! !,tt.!,f81i.n,1. The use of the term ... Depart-
mentalized Teaching" in this report is used to mean tha.t one teachez 
will teach b :iology. anothe.t teacher will teach c hemistry' and another 
will teach p~ysics. The students will have a different teacher every 
twelve weeks so that all students will have had the same instruction time 
in each science. Three teachers instructing the same groups in different 
subject natter for a def in!te period of time could be considered a team, 
therefore team teaching in its simplest f o.rm was practiced. 
Related Literatur~. A review of the liter~ture relevant to the 
study reveals in some cases, that one method of teaching science has 
5Met~opolitan Achievement Testa Porm BM. Advanced Science Test. 
World~ £ompany, Copyright 19S9. 
advantages over other methods. As will' be noted, some' educators feel 
that certain instructional me·thods stioulate greater in·teres't among 
students than other methods. 
6 In a dissertation by Dr. Stanley A. Huffman, ·it wa:.11 found that 
·there was no significant differeuc'e in learning factual science infbrm-
ation at this level. 'n1e methods used were (1) lecture-description; 
(3) lecture-films; (3) lccture-demonstratiot1; and (4) lecture-film . 
clemon8tration. 
An experiment on the better utilization of tine and competencies 
of teachers through tealll teaching was conducted in the Roosevelt Junior 
High School in the Duchesne School District of Utah during the school 
7 year 1958-1959• The purpose of this experiment was tc determine 
whether the teaching tea.m approach to iustruction and a reorganization 
of the schedule permitting the grouping of pupils of the eighth grade 
in classes of variable si~es and abilities for instructional purpozes 
would: (1) bitter meet the needs of the pupils; (2) more effectively 
utilize the time and COtllpetencies of teachers; and (3) provide for use 
of improved instructional materials and equipnent. In the c~:mclusion 
6Dr. Stanley A. Huffman, "A Comparative Analysis of ·Four Instruc-
tional MethodD in Bighth Grade Science,u Tl>~ Bulletin of the National 
Association . .2!, ~condar,t School !.,;'}!_1cieaJ..!,0~Vol. 46, .NO. m, Pebruary 
1962, P• 135• 
7 Matthew P. Neall and Lawrcll Jensen, "Team Teaching at Roosevelt 
Junior High School, Duchesne County, Utah,"!!!£ Bulletin .2f..!!!! National 
Assocb.tf2!! S: ,!~onda.rI School !;'inc.ie.a!!.• Vol. 44, No. 252t January 
1960, P• lS6. 
10 
It is revealed tllat the team teaching approach gave positive results in 
favor of the educational achievements of pupils when compared with the 
controls taught according to the traditional methods. At the end of the 
experimental year, the AcL~inistration and the teaehing team endorsed the 
team teaching possibilities. 
Matthew P. Noall and Gale Rose,8 reporting on the values of team 
teaching as compared with traditional classroom practice, at Wahlquist 
Junior High School. Weber County. Utah, state that the pupils learned 
as much in this program as did eighth grade pupils in regular programs. 
However, the Administration has been 30 impressed that they endorsed 
the program for better utilization of time and competencies of teachers. 
An extensive study of team teaching and schedule modification 
in.Jefferson County, Colorado, School District R-1,9 reported the find-
ings; (1) teaching teams produce just as good results in the educational 
develop?:lent of pupils as teachers working Singly with regular classes, 
and (2) the opportunities for varied pertinent learning experiences are 
provided better in situations using team teaching and schedule modif ica-
tion than in regular classes. 
8 Matthew P. Noall and Gale Rose, "Team Teaching at the Wahlquist 
Juµior High School, Weber County, Utah:' The Bulletin of the National 
Association !!f. Secondarz School Principaii'; Vol. 44, N0'.'252. January 
1960, p. 164. · 
9 Robert H. Johnson, M. Delbert Lobb and Lloyd G. Swenson, "An 
Extensive Study of Teaa Teaching and Schedule Modification tn Jefferson 
County, Colorado, School District R-1," The Bulletin of the National 
Association .2! Secondary School Principa"ii; Vol. 44, N0'.252, January 
1960, P• 93. . 
11 
William o. Nesbitt,10 Director of the Snyde%, Texas Project, 
conducted an experimental study of the relative ef f eetiveness on learn-
ing in selected subjects of the conventional method versus a composite 
of procedures involving modern educational media in addition to classes· 
cf varying sizes, team teaching and teacher aides. Although the project 
dealt w!th new approaches to teaching,and learning9 subject matter was 
not a. major f a.ctor for analysis. 
Bxperiaanta.1 groups were taught by tel:\mS of teachers wit'h clerical 
assistance supplied by teacher aides. Co11trol groupn were taught by ·the 
aame teacbers, much in the srune manner aa similar classes were taught in 
the school systeiu. There were two control and three experimental 
classes each in biology and general science. Experimental groups (large 
classes) taught by teams of teachers learned as much as those in the 
small control classes, 
While statements relative to the amount of subject matter learned 
ean be interpreted in terms of the s·tati.stical evidence, those concerning 
quality teaching cannot, In order to give some evidence of the quality 
of teaching produced by tea.c:hers in the project, teams of observers fro.a 
universities and colleges were employed. Some of the actual statements 
conveying appreciation of the instructional aspects of the projects are: 11 
lCL ~r. .B. NeCollum, C. D. Henry and \Hlliam. o. Nesbitt, "Snyder, 
Texas Continues Teaa Teaching•" The Bulletin of the National Association 
!!_ Secondary· School Principals, VoI. 4!5 0 No. 361, January 1961, p. 263. 
11 . 
Ibid., P• 264. 
I :.sa.w teachers talk eagerly about the best ways of teaching 
this or that inforl:1lltion, idea or activity and tl1en carry the 
previous day's plans into effective a.'1d eff icicat action. I saw 
the no3t a.ma%ing compilation and use of top-level audio-visual 
materials I have ever seen in any one school setting. 
• • • • the project aeem3 to me io be a worth-while one 
with advantages not only in better learning and more effective 
12 
use of staff, b'.it a.lao in the encouragement of student individuality 
and in the teaming of an older teaeher with a younger one •••• 
I was tremendously impressed with the way ••• teachers 
used visual and other 111aterials and aids. They were not just 
playing with gadgets, either; I saw no examples of purposeless 
piddling a.round with things• 
Willian o. Nesbitt and Palm.er o. Johnson, 12 reviewing the Snydu, 
Texas project, gave the following conclusions regarding the achievement 
in general science. Where the combined experimental evidence of the two 
control groups was compared with the combined evidence of the three 
experimental groups, the superiority was in favor of the experimental 
(teacher team large class) group. This was true for bOth the teacher 
made and the standardized test data. 
The San Diego, California schools under the guidance of Lee L. 
Bloomenshine and T. Malcolm Brown,13 conducted a two-year experiment with 
12.. . 
-william o. Nesbitt and Palmer o. Johnson, "Some Conclusions 
Drawn from tile Snyder, Texas Project," The Bulletin of the National 
Association ,2[ Secondart School P,r.inciear&. Vol. 44,No7as2, January, 
1960, p. 68. 
13 Lee L. Bloomenshine and T. Malcolm Brown, "San Diego, California 
Conducts Two Yeu Experiment with Team Teachin1h" The Bulletin of the 
Nation~l Association 2f §econda.rJ. Sehool ~rincipals,\rol.' 45-;"'°N"O';: 261. 
January, 1961, P• 147. 
13 
team teaching. The primary objective was to improve instruction through 
team teachint;. Ptom observation of the program, reaction of puticipa.nts 
and results of achievement tests, the pupils appeared to achieve as well 
as or greater than the pupils of comparable ability in regular classes. 
Lawrence P. Hubbell, 14 Science Consultant,. Oak Park Public 
School, Oak Park, Illinois, in an investigation in the use of.the 
Filmstrip Meth.Cid, the Pupil-Activity Method, and the ~ext _Method in 
presenting Science Concepts to Bighth grade pupils concluded that the 
activity method and the filmstrip method were more effective than the 
text method. 
§ummart ~Related filerature •. It was found in the team approach 
that teachers ma.de .. greater use of Visual Aids• made better prepa.rationa 
and became more confident in their teaching ability. This approach 
brought about more varied learning experiences as well as more effective 
use of the school staff. The a~periments in team teaching seems to 
indicate that pupils of comparable ~bility achieve as well aa or greater 
than those in regular classes. This study is designed to provide 
additional evidenc~ in terms of achievement outcomes relative to 
different methods of instruction. Specifically to judge. if possible, 
the superiority of .team teaching in seie~ce in a sinple form over 
teaching, orga.aized and directed by a single teacher. 
M . . . 
Lawrence P. Hubbell, ••Ari Investigation in the Use of the Piln-
strip Method, the Pupil Activity Method, and the Text Method in Pre-
senting Science ~ncepta to Eighth Grade Pupils," !h.!, Bulletin .!.t .!£!, 
National Association .2!, Secondarl School frintieala, Vol. 46, No. 271, 
Pebruarv, 1962, p. 140. 
ANALYSIS OP Tim RESULTS OP TESTING 
The degree to which students had acquired f ac::tual information 
before and during ·the investigation was revealed through the results 
of tests. The comparison of the two groups made statistically and an 
analysis of those comparisons will be_ presented in this chapter. 
Methods !2s._ ~naly:dng .!!!:!!.• In analyzing the statistical data, 
the t•ra.tio technique was used. The f olloving procedure was used in 
arriving at signif ica.nce of existing differenceu that resulted from 
testing. 
Calculating the mean of scores of a g~oup, the following 
1 formula was used. 
M :it J.1.(fx) 
- N 
Where B denotes the sum of the quantity that follows (fx'a) 
x the midpoint of a class interval 
(fx) the midpoint multiplied by its corresponding fre-
queney (f), i.e. the number of cases within a class. 
H the total of cases, equal to the sum of the frequencies Bf. 
1aenton J. Underwood and others, !lementar1 Statistics, New York: 
Appleton-Century Crofts, Inc., 1954, p. so. 
The standard deviation score from £requenc:y distd.bution 'f:as 
2 
eotr.iputed by the formula. 
The standard error of the mean was computed by the use of 
formula. 3 
The standard error of the dif f erenees between the meana of the 
4 two groups studied was calculated by the formula. 
Where SD of one arouo l11 tt- • 
15 
The t-ratio to determine the significance between the mean of the 
two g~oupa was found by using the following formula. 5 
2 Ibid., 
-
3 ~ .. 
•rbid., 
-
s.Ibi'!•, 
P• 
P• 
P• 
p. 
11. 
110. 
125. 
127. 
t-Ra.tio • !.,te - MG 
SI>;) 
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To determine the statistical significance of the t-ratio obtained 
the one per cent level of confidence was used. The one per cent eonfi-
dence interval included a deviation of 2.S8SD units above and belov the 
6 
mean. 
Testin~ Procedure .!!!!.!! ~ ~o'.!l? p0012uison. Eaeh student ha.d 
five test scores over a period of thirty-six weeks. The pre-test was 
given to all students at the beginning of the school year as well as a 
post-te~t a.t the end of the ~choot year. Tests covering that phase of 
science studied were given to each student at the. end of each twelve 
week p~riod. All tests were given to determine the degree of factual 
information which had been acquired ~ a group at a apeeif ie time. 
Coinparisons between both the e.xped.mental a.11d control groups 
were made for each set of tests given. The score5 for these coMparisons 
were used only When a student had a complete set of scores, which re-
sulted from taking the pre-test form AM Advanced Science Tes·t, Post-test 
Porm B.~ Advanced Science Test, Survey Te5t in Biological Science, Survey 
Test in phy3ical science I, and Survey Test in physical Science II. 
This p~ocedure made possible the use of the scores of every pupil in 
order to attain a measure of the stati:.stieal difference between the 
groups. 
The method used for the group comparisons was the t-ratio tech-
nique described previously. The sta~lstical significance of existing 
differences between groups was determined at the one per cent level of 
confidence. 
6 
.£?.!!• , p. llS. 
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The results of the comparison between all groups have been placed 
in Tables IV through XIX. The calculations for each group have been 
tabulated a.a followsi (1) the mean (M) score on a given set of testsi 
(2) the number (N) of students used for comparison; (3) the standard 
deviation (S.D.) score; (4) the standard.error of the mean (SDM); 
{5) the standard error of the difference betw~cn the standard error of 
the mean of the two groups to be compared SD,o; and (6) the t-ratio to 
determine the significance of differences between the means of the two 
groups (t-ra.tio). This calculation gives the confidence level. 
1ttteVi,5el'!E,f! £l\totient,! !esult .. ! !.2! ~ £rou21t• Tbe results for 
the intelligence quotient obtained to determine whether differences 
existed between the groups prior to the experiments are placed in 
Table IV. This table indicates the resulting calculations in the 
determination of the t-ratio between the two groups. The Intelligence 
Quotient, t-ratio was calculated to be o.62. The t-ratio for significance 
at the one per cent level of confidence is a.sa. The difference did not 
approacll statistical eignif icance. 
The results for the AdvanCB:i Science pre-test scores given to 
determine whether differences existed between the two groups prior to 
instructional periods a.re placed in Table v. The pre.test t-ratio was 
calculated &S o.37. The difference did not approach statistical sig-
nificance. 
===: '*"** 
TABLB IV 
TEST OF SIGNIFICANCE USING THB t-RA'l'IO 
BBTWBBN INTELLiffiNCE. QUCJrlENTS OF nm ffiOUPS 
BXPERIM.E.Nl'AL CONTROL 
N = 170 N • aoo 
M • 109.26 
SD c: 14.56 SD a 14.26 
:ut:"' *' :::::=1: t:at:::n' ±!::=== •: 11 =~==:e:e:::e: 
SDD a 1.Sl 
t-ratio = 0.62 
TABLB V 
TEST OP SIGNIFICANCE USING TUB t-RATIO 
BE'l'WB.EN ADVANCED SCI.ENCE PRE-TEST SCOR.BS 
cr r 4# i:;: 
EXPERIMENTAL CONI'ROL 
N = 170 
SD u 10.03 
Sl>M = 0.657 
511> • 1.014 
t-ratio = 0.37 
N e1 200 
M = 53.68 
SD n 9.27 
Sl\t * 0,_772 
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Dividing the two groups into those studentn with an intelligence 
quotient of 101 and above and those with intelligence quotients of 100 
and below, as shown in Tables VI and VII, the t-ratio was calculated to 
be 0.79~ and 0.948. As indicated above the t-ratio for .signif ica.nce 
at the one per cent level of confidence is a.sa. The difference did not 
approach statistical significance. 
cr:=•a = =-
TABLE Vl 
TEST OP SIGNIFICANCE USING 'nIB t·RATIO 
BBTWllEN ADVANCED SCIENCB PRE-TEST 
SCORES 110R S'l'L'D.E.NTS WITH 
101 I.Q. AND ABOV.B 
EXP.BRIMENl"AL 
N = 123 
M c S7.71 
SD • s.so 
SI\i = 0.769 
SDD = l.o3 
t-ra.tio = 0,.796 
CONl'ROL 
N • 141 
M = 56.69 
SD IQ S.21 
SDM:: 0.69 
TABLE VU 
TEST OP SIGNIFICANCE USING THE t-1\ATIO 
BETWEEN ADVANCBD SCIBNCB PRE-TEST 
SCORBS FOR S'l'UDENTS wrm 
100 I. Q. A.~D GBLO!J 
-==-:; E ¥ : ::;::::44 a::z± ... w± = ; 4 g L 
BXPBRIMBN'rAL 
N a 47 
M = 4.5.02 
SD • 7.91 
SJ\l = 1.16 
S% n 1 .. 53 
t-ratig = 0.948 
CONrROL 
N • S9 
SD t1 7,.63 
SDM • 1.00 
= .... :== 
The resulting t-ratio as reported above indicated that only slight 
differences existed between the groups prior to the periOd.s of instruc-
tion. Since the differences were not statistically significant, both 
groups were considered as equated at the beginning of the experiment. 
Test. Results for the Three Sciences. The results of these tests 
.......__ .......,.. ---- ----
were applied to the same statistical method as the pre-test results. 
The tests were given at the end of each in$tructional period, and the 
dif f erenees which existed between the groups have been ~eported in Tables 
VIII through XVI. 
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The Physical Science Test l results were reported in Tables VIII 
through x. The calculated t-ra.tio for the group eompa.iisons varied 
between o.190 and o.sss. This indicated that the dif£erenCe$ which 
resulted from instruction by any of the two methods were not statistica.lly 
significant. 
TABLB VIII 
TES~ OF SIGNIPICA.~CB USING THE t•RATIO 
llb'TWEBN SURVBY TBSl'S IN PHYSICAL 
SClRNCB I TBSr SCOR.BS 
N • 170 
M a 56.29 
SD • 9.47 
Sl\t • o.73 
SDD = 0.932 
t-ratio == 0.558 
Com'ROL 
N • 197 
M " ss.11 
sn = s.14 
SI\( • o.ss 
TABIJ! IX 
Tnsr OP: SIGNIP!CAHCB USING nm t-RATIO BBT\'iBRN SURVEY TB.srs IN 
, PflYSICAt SCIBNCE I TBST SC:ORBS Pm STUDBN'tS WITH 101 !.Q. AND ABOVB 
. llXPBRD.Ut~AI. • 
N = 124 
N • ss.11 
SD • 9.24 
s~ • o.a3 
·st>n = 1•06 
t-ra.tio • o.sss 
TABUX 
C<:NrRQL 
N • 138 
M • 58.15 
·SD• 7.6S 
so. • 0.66 
T.BST OP SIQl!FlCA~4Cll USING lll.B i•RATIO BETWB.BN SURV.BY TESf D<i PHYSICAL 
SCillNCll I T.BST SCORBS fOR STUDBtlTS i'lrIH 100 I.Q. AND snow 
N • 46 
M • 49.95 
SD • 6.36 
Sl\1 • 0,948 
SJ>n • 1.26 
t-ratio• o.190 
N * .59 
M • so.20 
SD• 6.36 
SDM • 0.835 
The Physical science test II results were reported in Tables XX 
through XIII. The calculated t-ratio for the group comparisons varied 
between o.480 and 1.11. 
TABLB XI 
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TEST Of SIGHFlCANCB USING l'HB t-RATIO BBTWEBN SURVEY TESTS IN PHYSICAL 
SCIBNCB II TEST SCORES 
BXPERIMBNl'AL 
M • 166 
M ·• 59el1 
SD • 9e?4 
SD.M • 0.'7.58 
SI>i> II 0.981 
t-ratio = o.489 
CONTROL 
N = 197 
M • 58,62 
SD • 9.S9 
S!\t • Oe68S 
:.: ::;;:g:-µggp;: ·== : ; 
N • 121 
SD • 8e64 
EXl*ERtMllNTAL 
H •L4S 
N • 50-.67 
SD • 7.25 
;: i =::::: := == ;:;: 
SDD • 1.oa 
t-ratlo • o.14S 
TAfJLB XUl 
: == :=~:*' "'-7:~ 
·1~ ,, ==· "' 
SD • 7.33 
~:?==1 ma::::::=:1==:1===::•::===::==============:•=::cf'=e==:::1:=::1=1=1 ~=========='====·====:==n=====::ue=~s====· 
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The results .of the· Biological tests were reported in Tables XIV 
through XVI. The calculated t-ratio for the gtoup comparisons varied 
between 0.331 and 2.47. The t-ratio necessary for statistical signifi~ 
cance at the one per cent level of eonf idence is a.se. Although the 
variation between the groups with intelligence quotient of 101 and above 
and great) with intelligence quotient of 100 and below is large, it does 
not reach the one per cent confidence level. Since two t-ratioe ~x­
ceed the five per cent confidence level for the SioloGical test scores, 
it is possible, to reject the Null Hypothesis at this confidence level. 
TABLB XIV 
TEST OF Sl<.'}UFICANCB USING THE t-RATIO 
BETW.BBN SURVEY TESTS IN BIOLOGICAL SCIENCE T~ST SCORES 
BXPEIU:MENTAL 
N:·=.! 166 
M • 56.31 
SD • ~.!57 
SOM • 0.745 
SD0 • 1.03 
t-ratio a 2.11 
CONTROL 
M • 197 
M • 54.14 
SD = 9.88 
. SDM • 0.706 · 
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TABLB XV 
TBST OF SIGNIFICANCE USING THB t-RATIO Bli'n'i.BBN SVRVEY T.BST IN· BIOLOGICAL 
SCI.ENCE TEST SCOR.BS POR Sl'UDBNTS WITH 101 I.Q.•S AND ABOVE 
.BXPBRUIBNTAL 
N::: 121 
M ::: S9.S1 
SD c s.46 
SDM a 0.717 
Sl>o • .1.04 
t-ratio • 2.47 
TABLE XVI 
CONI'ROL 
N = 140 
u = s1.oo 
SD = 8.23 
Sl\t a 0.752 
TEST OF SIGH.FlCANCE USING THB t•RATIO BBTW.B.BN SURVEY TESTS IN DIOLOGICAJ. 
SCIENCE TEST SCORES POR STUDENTS WITH 100 I. Q. AND BELOW 
EXPERIMENI'AL 
N = 4S 
M • 47.67 
SD• 7.08 
Sl\.t • l.07 
sno • 1.66 
t-ratio • 0.33 
CONTROL 
N = 57 
M • 47.12 
SD II 9.57 
Sl\t • 1.as 
The results of the Advanced science post-test, which concluded the 
inotruetional period, were reported in Tables XVU through Xl.'lt. The 
calculated t-ratios for the group comparisons varied between 0.429 and 
1.s1. The t-ratio necessary for statistical signif ieance at the one 
per cent level of confidence was a.ss. This indicated that the differ-
ences which resulted from instruction by ei'thet' of the two methods were 
not statistically signif ieant. 
TAB!.'& XVII 
TEST OP SIGNIFICANCE USING TUB t•RATIO 
BEntJBBN ADVANCED SCIBNCB POST·TBST SCORiiS 
H = 166 
M • sa.oo 
SD a 9.58 
s0u • o.1s1 
SDrJ 111 1.07 
t-ratio • 1.6a 
Nm 197 · 
M • 56.31 
SD • 10.54 
SD;.t • o.1ss 
+ 
TABLE XVIII 
TEST OF SIGNIPif'.ANCE USING Tlm t-RATIO B.fil'WBEN ADVANCED SCIENCE 
PO.'.>"T-TEST SCORES POR STUDBl'«~S WITtl 101 I. Q. AND ABOVE 
F..xt'ER V.ffiln'AL CONTROL 
N = 121 N :: 140 
SJ1,1 = Oe 728 SDM = 0.804 
;g .;rn:;; 2 ' I. IUWU WA 
son;.= ~.os 
t-ratio = 1.a1 
TA!3J.Jl XIX 
TEST OP SIGNIFICANCE USING THE t-RATIO BfiT~JliEN ADVANCED SCIENCE 
POST-TES'!' SCORES FOR STUDENTS WI1'H 100 I. Q. AND BELO'.~ 
.EXP.BRIM.ENT AL 
N • 45 
M = 49.11 
SD • 6.91 
SD;,t = 1.04 
I 2 It 5: I # 
·-rSD0 = 1.56 
t-ratio = o.429 
CONTROL 
N • 57 
M = 48.44 
SD = 8.74 
SDM • 1 .. 17 
=== 
as 
CHAPTllll III 
SUMMARY, CONCLUSIONS AND Rl!COMMENDAT!ONS. 
A summary of the way in which this investigation was conducted 
and the conclusions in terms of the purpose of the study a.re stated in 
this Chapter. RecOllllllcndations are also stated in terms 0£ the findings 
and suggestions for further research. 
This experim~t was deBigned to help educators obtain a better 
understanding of an instructional 111ethod as compared with the traditional 
111ethod of teaching science at the eighth grade level. The problem 
was to·determine the significance of differences in learning factual 
science inf'ormation when groups ef atudents were ta.ugllt by each of two 
methods. 
A revie\t of related literature, reflecting findings of other · 
investigationG as to.the effectiveness of similar instructional methods 
was made. The findings were comparable witb those of previous research, 
. -
!or this level, however it was found, more research, in this area had 
been done at the secondary and college level. 
The entire eighth grade'was used in the experiment with six 
sections (~th and Sth periods) &elected as the experimental group and 
the other seven sections of the eighth grade were the control group. 
30 
The experimental group was taught by n. tear.i of three teachers, special• 
i~ing in one particular area of s~ience - biology, cl!llemistty or plbysics. 
Each group received twelve weeks of .instruction in each science. The 
control group was taught by one teaehet covering the same three sciences. 
Results from instruction were obtained through a. series of five 
tests. A pre-test wa9 given to determine whethet ei.ther group was 
signif ica.ntly different from the other prior to instruction. Also a 
comparison of the intelligence qttotients was made to determine wh~ther 
both groups were equal. At the completion of instruetton in either 
of the sciences a test was administered. In order to determine the 
differ.enee in the factual sclence inf'or11tation obtained, a pmJt•test 
was given. 
The t-test technique was used to establish the statistical signif i-
cance of the dif f erenees which existed between the groups as a result 
of the two instructional methods. .Significance was determined a.t the 
one per cent level of conf idenee. 
Statistical COl!lputations showing findings and the significance 
of t11e differences which existed are shown in Tables XX th~ot\gh LI. 
Tbe pre-test and the intelligence quotients results indicated that the 
two groups were on an equal basis. The post-test results showed that no 
aignif icant difference existed as calculated statistically between the 
two methods of instruction. Both groups showed gains in science inf or-
mation from the instructional periods. with the experimental showing 
the greatest gains in mean scores in both Advanced Science test scores 
and Biological Science test scores. (See Appendix) 
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CONCLUSIONS AND RECOMMENDATIONS 
·Prom an analysis of the results obtained in this study a.a deter-
mined by using the t-test technique the following conclusions and 
recommendations seem warranted. 
1. It was concluded that no statistically eignif icant differences 
in the mean achievement scores could be traced to the individual teaching 
methods, but gains in mean scores were in favor of the experimental 
group. If real differences existed, the statistical analysis failed 
to show them. 
2. It was concluded that the two ~ethods were equally effective 
and the indications were that the experimental and control groups, 
judging by the Advanced Science pre.tests and post-tests results 
profited from the instruction. 
3• The results of this study clearly delineated the need for a 
similar study to be made with an attempt to control more variables in the 
background of the teacher and the need to construct testing instruments 
suitable for ascertaining the effects of the specialized subject matter 
approach and the integrated approach. 
4. Based upon the reactions of the teachers a desire to con-
tinue this form of departmentalized teaching was expressed. 
1. That school administration responsible for making schedules be 
cognizant of the advantagesof teachers' working together in their certified 
fields l\l'ld arrange schedules so that teachers can avail themselves of 
the opportunity for cooperative planning and effort. 
2. That suitable texts geared to the field of concentration 
be ma.de available. 
3. That all teachers cover the same basic material. 
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4. That a period long enough be set aside each week for labora-
tory participation. 
s. That a classroom be equipped for each of the sciences 
studied. 
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Above •••.•• • .... • • • • • .• • • .• • 8 • • • . . .. 
XLIV. Calculation of M, SD, SI\tt by Standard Score Method with . 
66 
Grouped Data-.Bxpetimental Group.Survey Test in.Biological 
Science Test .Score3 foe Students .witb 100 l.Q. and .Below. 67 
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ttsr OP TABLBS (CONT'D) 
TABLE PAG.B 
XLV• Calculation of M, SJ>• SI>z.tt by Standard Score Metho~ with 
Grouped Data--Cont~ol Group Survey Test in.Biological 
Science Test Scores for Students with 100 1.0. and 
Below. • • . • • • • • • • • • • • • • • • • • • • • • • • 68 
XLVI. Calculation.of M, SD, SJ\1, by Standard Score Method with 
Grouped Data--Bxperimental Group Advanced Science Post-
XLVII. 
XLVIll• 
test Scores • . . .. . . . ... • • • • • • •• • • • • • • • • 
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Grouped Data-Control Group Adv-.nced Science Post-test 
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Calculation of .. , SD, S1\1• by Standard Score Method with 
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69 
.70 
Pont-test Scoret for Student$ wit~ 101 I.Q •. and Above.. 71 
XLIX. Calculation of M, SD, SDM' by Standard Score Method with 
Grouped Pa.ta--Control Group Adv.a.need Science .. Post-
test Scores for Stw;tl!nts with 101 t.Q. and Ab()ve • • 
• • 
L. Calet~lation of M; SD,. s~. by .Standard. Score Meth«XJ; with 
Grouped Data--Bxperitaentat Group Advanc.ed.Sc!ence 
Po$t-test.,Scores for Student• with 100 J•Q• and 
Belou. • • • • • • • • • • • • • • • • • • • • • • • • • 
LI. Calculation of M, SD, S~, by Standatd Score Method with 
Grouped Data--Control Gz.ooup Advanced Science Post-test 
72 
73 
Scores for Students with 100 I.Q. and Below •••••• • 74 
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TABLB PAGB 
LII. The Means of the Advanced Science Test Seore--Pre-
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43 
TABLB XX 
CAICUI.ATION OP M, SD, s0r4 •. BY STANDAAD $CORI! M!!.TrnD wrrn GtOUPlID 
'DATA-BXP.BRIMBNTAL GROUP INl'JlLLlGBNCB QUOllENT 
Class Interval £ 
-
146-150 0 
141-145 a 
136-140 s 
'131-135 3 
126-130 11 
121-135 18 
116-120 20 
111-115 27 
106-110 17 
101-105 20 
99-100 13 
91-95 15 
86-90 9 
·a1-s.s '1 
76-80 2 
7'.-75 1 
N • I10 
M • Bf x • 1857$ • 109.26 
T 110 
x f x fx2 
- - -
148 0 0 
143 286 40898 
138 690 95220 
133 399 .53067 
128 1408 180224 
123 2214 272322 
118 2360 278480 
113 3051 344763 
108 183' 198288 
103 2060 212180 
98 1274 124853 
93 1395 13973.S 
88 792 69696 
83 581 48423 
18 156 12168 
73 73 5329 
Bf x • 18S75Efx2 • 2065445 
SD •i!ijx~ • ~ • 2065445 • 11937 • 149 56 
J""'ll 170 
S~ • SD y;y • v4iit • 14,56 • 1.12 13 
TABLE XXI 
C"..AT..CULA'l'ION OF M, SD, S~i' BY STANDARD SCORE MBTHOD WITH CROUPED 
DAT~CONTROL ~OUP INl'lUJ..IGRNCB QUorinNl' 
w:=.ww=:= itikiii2h ilt.f;:i - : - a=m::tw &i StiWtSW&US~t:ma.mswa 
Class Interval f. 
-
146-150' 1 
141-145 2 
136-140 2 
131-135 7 
126-130 11 
121·125 lS 
116-120 21 
111-115 25 
106-110 30 
101~.lOS 24 
96-100 ao 
91-95 16:', 
86·90 11 
81•85 8 
76-80 3 
71-75 l ~ ......._,. 
N • 200 
M ~ Bfx = 21665 a 108.33 T -200-
x f x 
- -
148 148 
143 286 
138 276 
133 931 
128 1408 
123 2214' 
118 2478 
113 2825 
108 3240 
103 2472~; 
98 19~0 
93 14Q8'. 
88, 968,, 
83 664 
78 234 
73 
_ . .73 a 
, .. :.-"''''"-lu.··-
Bf X 11: 21665 Efx 
~~ .: \fifx2 - M2 i;c,, 2387765 • 1173S .. 39 = 14.26 
y.;: N 200. 
s~ • fil? 
1· N_;l 
=' ' 14.26 
'* ··-
* 14.26 = 1.01 
14.11 
f x2 
-
21904 
40898 
38088 
123823 
180224 
272~24 
292404 
319225 
349920 
254616 
.192080 
138384 
85184 
55112 
18252 
5329 
= 23877~5 
Calculation of SDD and t-ratio between the intelligence quotients of the 
two groups. · 
SD0 = fsIJM2 • s0r."i = y < 1• 12>21f!!a"if;fi".214s • 1.s1 
t-ratio =MS~~= 109.26 - 108.33 • 6.62 
SDz> 1.51 
TADI..B XXll 
CALCULATION OP M, SD, SDM, DY STANDARD SCORB METHOD wm1 GWUP.ED 
DATA-EXPERIME.NTAL GtOUP ADVANCED SCIENCJ:i PRE-TE$T SCOR.ES 
-·· 
.............. 
Class Interval f 
-
81-85 0 
76-80 2 
71-75 9 
66-70 9 
61~5 33 
56-60 34 
51-55 33 
46-50 26:: 
41-45 '17 
36.-40 12 
~l-35 4 
36-30 1 
-N = 170 
M • Bfx = 9190 = 54.06 
T 170 
SD" (!ff.· r.2 • (s1~~~(). CS4.06)2 • 
==¥3023,06 - 2922.48 = 10.03 
S~ • SO-= 10,03 = 10.03 = 0.772 
-p:1 " i"(,9 13 
• 
.! 
83 
78 
73 
68 
63 
58 
53 
48 
43 
3(l 
33 
28 
± I tlU 3-ilh&W 
~ 
0 
156 
65'1 
612 
1449 
1972 
1749' 
li?48 
731 
456 
.J.32 
38 
Efx = 9i90 
513910 - 2922,48 
170 
f x2 
0 
12168 
47961 
41616 
91287 
114376 
92697 
59904 
31433 
17328 
4356 
784 
Efx2 • 513910 
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TABLB XXIII 
CALCULATION OP M, sn, Sl\tt BY STANDAJµ> ScatB MBTHOD wnu GttOUPBD 
DATA--CONTROL GROUP ADVANC:SD SCIBNCB PR.S-TBST SCOR.BS 
::;.:..,,. .. @ : : 4¥ = ' 
.. ==== 
Class Interval I 
.! (:x f x2 
- - -
81-85 a 83 166 13778 
7:6-80 1 78 18 6084 
71-75 4 73 292 21316 
66-70 14 68 952 64"/30 
61-65 22 63 1386 s1:ua 
56-60 33 .SB 1914 111013 
51-.SS 54 53 2862 1.51686 
46-50 37 48 1776 8S248 
41-45 15 43 645 27735 
36-40 14 38 .532 20216 
31-35 4 33 132 4356 
36-30 0 28 0 0 
- Bf x • 10135 . Bfx2 • 593485 N • 20() 
CALCULATION OP SDD AND t•RATIO B.BTWBBN THB ADVANC.BD SCIENCE PIU!-T.BST 
SCORES OP nm TWO mOUPS 
S% • r SD:/ + s~3 = (<.112)2 ... (.657)2 II y 1.0276 • 1.014 
t-ratio • Mil - Mc • 54.06 - 53.68 • o.38 • 0.37 
S°t> 1.014 1.014 
TABLE XXIV 
CALCULATION OF M, SD, St\1, BY S'rANDARD SCORE MB'fl!OD hI'l'H CROUPED 
DATA-13X?.BRIMBNTAL rn1.JU!> ADVANC.BD SCI.Bl\i"C.E PIW...TBS'f SCORES 
FOR STUDENTS WITH 101 I. Q. AND ABOVE 
,, m:.::wi:rn;' Jt= 
Class Interval 
81-85 
7.6-80 
11-75 
66-7() 
61-65 
S6..;6o 
s1-ss 
46 . .;so 
41..;45 
36-40. 
31-35 
26-3() 
SD•1~-M2 • 
= (12.30 = s.so 
s11..s •_fill_ • ih.?.2 = 
~ N-1 y 122 
d t ·== =-=. &==~===*id t l'C zcemm 
' 
!.. x f x fx2 
- - -
0 83 0 0 
2 78 156 l.2168 
9 73 657 47961 
9 68 612 41616 
22 63 1386 87318 
30 58 1740 100920 
26 53 1378 73034 
16' 48 768 36864 
7 43 301 1a943 
2 38 76 2888 
0 33 0 0 
0 28 0 0 
- - Ef x2 • 415712 " = 123 .Bfx • 70'14 
415712 - cs1.sl)z • y-i319.11 - 3307•·m 
123 
a .. so = 0.11 
-
11.04 
TABtE .XXV 
CALCULl\TION OP M, SD, SDM• BY STANDARD SCORE METHOD wrrH Gl;OUPED 
DATA-CONl'ROJ .. ffiOUP' ADVANCED SCIENCE PRE-TES'£ SCORES 
FOR STUDENTS WITH 101 I. q. AND AflOV.B 
Class Interval f .x ~ 
- -
81-SS 2 83 166 
76-80 l 78 78 
71-75 3 73 219 
66-70 14 68 952 
61-65 211 63 1323 
56-60 32 S8 18S6 
51-SS 39 53 2067 
46·.SO 20 48 960 
41-45 6 43 .258 
36-40 3 38 114 
31-35 0 33 0 
26-30 :N I:.'; lOl 28 0 
- Efx • 7993 N • 141 
M • Bfx = 7993 = 56.69 7 l4T . 
SD = { nrx2 - Mz = 
J N 
462639 - 3213.76 • y32. 81.13 - 3213.76 
141 
= f 67.37 a a.21 
S~ • SD = 8.21 m a.al n 0.69 yN:1 y140. irn 
fx2 
-
13778 
6084 
15987 
64736 
83349 
107648 
109SS1l 
46080 
U094 
4:-$32 
0 
0 
Bf x2 = 4626°39 
Calculation of SDv and t-rati.o between:the advanced s:.:ience pte-test scores 
for students with 101 l. Q. and above., · 
SD]). rs~i2 ... SI>ti = v (0.69) 2 -+ (0.77)2 • v. 4761 + .5929 = y-;:;;. 1.03 
t-ratio =Mn• t!c: = S7.51 - 56.69 = ~ • 0.796 
SDJ) 1.03 1.03 
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TAB!..B XXVI 
C'.ALCULA.'UON OF M, SDt Sl>z,f, HY S'tA.'i\IDARD SCORE ME'fHOD iff!H G'tOUl'llD 
DATA-:SXPERIMliNrAL moup ADVA.~C.BD SCI.ENCE PRE-'l'.EST SCOt"lE.S 
_ POR STUDENrS WITH 100 I• : Q •. AND BF.LOW 
Class Interval £ X· f x r-2-
- - - -
81-SS 0 83 0 0 
76-80 0 78 0 0 
71-75 0 73 0 0 
66-70 0 68 0 0 
61-65 l 63 63 3969 
56-60 4 58 232 ·13456 
·s1-ss 7 53 371 19663. 
46-SO . 10 48 480 23040 
41-45 10 43 430 18490 
36-40 10 38 480 14440 
31-35 4 33 136 4356 
26-30 1. 28 28 784 
N • 47 Efx :r 2l.1i Bf x2 bi 98198 
M • Ef x • 2116 • 45.02 
7 41 
7.91 = 7~9.1 • 1.16 
--y-;;;- 6. 78 
.so 
TABLB XX.VII 
\ 
CALCULATION OP M.1 SD, Sl\tt BY S'l'ANDARD SCORE MI.mlOD WITH GROUPBJ> DATA--
CONTROL G\OUP ADVANCBD SCIENCE PR.B-T.BST SCORBS fOR Sl'UD.BNTS 
Winl 100 I.Q. AND BilLOW 
Class Interval f x f x f x2 
- - -
81~85 0 83 0 0 
76-80 0 78 0 0 
71·7S 1 73 ;?,3 5329 
66-70 0 68 0 0 
61-65 1 63 63 3969 
S6-60 1 SS SS 3364 
s1-ss 15 53 195 42135 
46-SO 17 48 816 39168 
41-45 9 43 381 16641 
36-40 11 38 416 15884 
31-35 4 33 132 4356 
26•30 0 
-
28 0 0 
374a Ef x2 • ii0s46 N • 59 Bf x c 
= yuos4' -21!i9.46 • ( 2;;-_73 - 21s9.~ 
_,, . 
• (ss.21 • 7 •63 
S~ • SD • (163 • 7.63 y-N=I $8 7.62 
CALCULATION OP SD0 AND t•RATIO BETWBBN THE ADVANCllD SCIBNCB t>RB-'llST SCORES POR STUDENTS WITH 100 I.Q. AND a.BLOW 
s0o • fsl\.ia .. S»t:i2 • Y 1.3s + 1.00 • fa •. ~s = 1.s3 
t-ratio • Ms - Mc • 4s.02 • 4f .47 • i.4s • o.948 
. -S°» l.S3 1.53 
TA.BLB X.XVIII 
CALCUIATION OP M, SD, Sl\t~ BY STANDARD SCOR.B METHOD WITH <ltOUP.BD DATA--
EX.PERIMBNI'AL GROUP SURV.BY TESTS IN PHYSICAL SCI.BNCB I TBST SCORBS 
C1ass Interval f. 
-
71-75 16 
66-70 16 
. 61-65 ·39 
·56-60 23 
s1-ss 30 
46-SO 36 
41-45 15 
36-40 S' :.,:· 
N = I7o 
M1i':Bfx = 9570 • 56.29 
T T7S 
x 
-
73'.' 
68 
63 
S8 
53 
48 
43 
38 
SDs~ • 553890 - (56.29) 3 
170 
. • ( 89.62 - a 9e47 
= "~ = 9.47 y 169 13 
f x rx2 
- -
1168 85264 
1088 73984 
lsa1 115101 
1334 77372 
1590 84270 
1728 82944 
645 27735 
190 7220 
:Bf x a 9570 Ef x2 • 553890 
S2 
TABLB XXIX 
CALCULATION 01' Mt SD, SJ\i! BY STANDARD SCOitB M.ErrHOD WITH GROUPED DATA--
CONTROL GROUP SURVEY TESTS IN PHYSICAL SCIBl\'C.B l T:ast scams 
Class Interval f x f x f';.a 
- - - -
?1-75 9 13 657 47961 
'66-70 13 68 884 60112 
61-65 37 63 2331 14ossi 
S6-60 39 58 2262 131196 
s1-ss 43 53 2226 117978 
46-50 41 48 1968 94464 
41-45 11 43 473 20339 
36-40 4 38 1S2 5776 
31-35 1 33 33 . . . 1089 
N 1111 191 llf x • .1:99 ~ Efx2 = ~257{>_8 
M = l!f x • 10986 a SS.77 
-;-- It? 
SD• = {625768·. - 3110.2_ 9 • y 31'2.6 .49 - 3110.29 
, 197 . 
• f 66.20 • 8.14 
SI\( II SD • 8.14 = 8.14 • o.ss YN-1 y1~ - 14 
CALCULATION OP SDn AND t-RATIO BETWEEN SURVBY TBSTS IN PHYSICAL SCIENCE 
I TEST SCORES OP nm TWO GROUPS 
SJ>n * ~ SDM a + SDM2 
• 0.932 
• y (O.S8)2 +· (0.73)2 • Y 0.336 + 0.533 •f~.869 
t-Ratio = ~S:_ Mc • 56.29 • SS.77 a 0.52 
-u 0.932 0:932 
• o.ssa 
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TABIJ1 XXX 
CALCULATION OF. M, SD, SDM' BY STANDARD SCORE MBl'HOD WITH Gt.OUPED 
DATA-•BXP.RlUMENJ."AL GtOUP SURVEY TEST PHYSICAL SCIBNCB l TBST 
SCOR.BS FOR STUDBNI'S WITH 101 I. Q. AND ABQVB 
Cl~ss Interval .f x !! f ~2 
- - -
71-75 16 73 1168 85264 
66-70 16 68 1088 73984 
61-65 37 63 1701 .107163 
56-60 18 SS 1044 605.52 
51-SS 16 S3 848 44944 
46·50 23 48 1104 52992 
-41-IS 6 43 258 11094 
36-40 a 38 76 2838 
31-35 0 33 0 
Bfx2 .= 438881 
0 
-
.&f x • N • 12~. 728'7 
M • Efx • 72&7 • S8.77 
7 -m 
SD • \f ~2 - Ml . ::: y4388Sl • 3453,91 • v 3539,36 • 3453.91 f N 124 . ·. 
• y 8S.4S = 9.24 
Sl\t • SD a 9.24 a 9.24 0.83 
yr=-1 y 123 11.09 
54. 
TABLE X.XXI. 
CALCULATION OP t.1, SD, SDM· BY STANDARD SCORE MBTHOJ) w1n1 GROUPED 
DATA-.CONTROL GROUP SUR.VEY 1'.BSTS lN PHYSICAL SCIBNCB I 
TEST SCOR.BS Pm STUDENTS WITH 101 I.Q. ~D ABOVE 
Class Interval f f x 2 x ~ 
- - -
71-75 9 73 657 47961 
~6-70 13 68 884 60112 
61-65 35 63 2205 13891S 
56-60 27 58 1566 90828 
s1-ss 30 53 1590 84270 
46-50 19 48 912 43776 
41-45 4 43 172 . 7396 
36-40 1 38 38 1444 
31-3.S 
-2,. 33 0 9 
-H • 138 Ef x • 8024 nf x2 = 474702 
M • Ef x = 8024 = 58.15 
. T 138 
SI> • f-8:i ,.2 . i 3439.87 a 3381.42 3381.42 - M • * -
Cly 58.45 • 7.65 
Sl\{ • SD 1111 1.65 • 1.65 = 0.66 y N-'1· y137 11.71 
CALCULATION OP SI\, AND t-RATIO BE'l'WEBN SURV.BY '!'.EST IN PHYSICAL 
SCIBNCB I TEST SCORES FOR STUD.El\trS WITH 101 I.Q. AND ABOVE 
SJ>n . • i SJ\i2 + Sl\t2 
t•Ratio • MJi - Mc 
snn 
= (<o.s3>a . + co.66)2 = Yo.689 · + o.436 =fl.12s = 1.06 
• sa.11 - ss.is • 0.62 = o.sas 
1.06 !.06 
TABLB XXXII 
CALCULATION OP M, SD, St>z.i, BY STANDARD SC<l\B Mm'HOD wr.ra GlOUPllD DATA-
DPBltINBNl'AL GROUP SURV.BY T.BS'I' IN PliYSICAI. SCIBNCB 1 TBST 
SCORES POR STUDENTS \'JITH 100 I.Q. AND BBLOiJ 
a:,;;; zw:z=!== 
- ·=== 
Class Interval f 
-
71-75 0 
66-70 0 
61..6.S a 
56-60 ;8 
51-55 11 
46-50 13 
41-4.5 9 
36-40 3 
31-35 0 
.N a4i 
M • Bfx ~ 2298 .. 49.96 
T 4r 
sn._ • sn 
-M. yrr:-1 
x 
-
73 
68 
63 
58 
53 
48 
43 
38 
33 
6.36 a o.948 
6."71 
., 
f x 
-
0 
0 
136. 
464 
S83 
624 
387 
114 
0 
Bf x • -2298 
:==:e=z:m 
f x2 
-
0 
0 
7938 
26913 
30899 
29952 
16641 
,4332 
0 
Ef "1- = 11~_674 
S6 
TABLB XXXIII 
CALCULATION O:PM, SD, S!\t· BY Sl'ANDARD sCOltB ~Hon WITH GR.OUP.BD DAT.A-
CONTROL GROUP SURVEYTllST IN PHYSICAL SCIBNCB 1 TEST scoo:as 
Fat STUDENTS WITH 100 I.Q. AftD BBLOt1 
Class Interval f 
.e f x tx2 
- - -
11-15 0 13 0 0 
66-70 0 68 0 0 
61-65 3 . 63 126 7936 
56-60 12 58 696 40368 
51-SS u 53 636 33708 
46-50 32 48 1056 50688 
41-45 7 43 301 1a943 
36-40 3 38 114 4332 
31-3S S:i ~ 33 1089 N• Efx • 11902 nfxa 1't nro6i 
M • -!(! • 2962 • so.ao 
N 59 
SD • r, Ef,C - J/- • y Y.}':'6 - :1520.04 • r' 2560.44 - 2520.1}4 
• f 40~40 • 6.36 
CALCULATION OP SDJ) AND t-RATIO BZl'WB.BN PHYSICAL SCU!Jl<JCB l 
TBST SCORES Pm STUDENrS WITH 100 I .. Q. AND BIU.a"l 
. SDz, • y S~a + ST\t2 • (<o.835)3 • (0.948) 2 = ( o.697 + 0.899-= vl.596 . 
= 1.26 
57 
TABLB XXXlV 
CALCULATION OP M, SD, S~, BY STANDARD SCORB METHOD WITH GR.OUPBD DATA--
BXPBRIMllNTAL GROUP SURVEY TESTS IN PHYSICAL SCIBNCB II T:Bsr SCORBS 
Class Interval f 
.! f x fx2 
- - -
11-75 26 73. 1898 138554 
66-70 23 68 1564 106352 
61-65 31 63 1953 123039 
56-60 33 58 1334 77372 
51-SS 28 53 1484 78652 
46-50 21 48 1008 48384 
41-45 10 43 430 18490 
36 .. 40 2 38 76 2888 
31-35 2 33 66 2178 
N="DC Bf x • V8I1 Bf x2 • 595909 
M • l:lfx = 9813 11:1 59.11 ,.... 166 
•ysrx2 - • y-;;89.//~ -SD if • 
-
(59.11)2 3493.99 
N -
• y 95.82 = 9.78 
SJ\t = SD = 9.78 118 9.78 • 0.161 )'N:r yrc;s 12.ss 
58 
TABLE XXXV 
CALCULATIOM OF M, SD, SDyt BY STA~IDARD SCCRE METHOD WITH GROUPED DATA-
COMTROL GROUP SURVEY TESTS IN PHYSICAL SCIENCE II TEST SCORES 
Class Interval 
t:.r?-f x fx. 
7l·7S !9 13' J,j'lj7 1012~1 
66-70 .32 68 2176 l.47968 
6l.-6S 39 6.) 2457 154791 
.$6-60 Jl SB 1798 104284 
5i-S5 .39 53 2067 109551 
46-50 27 48 1296 62208 
41-45 8 4.3 344 14792 
36-40 l )8 )8 l.444 
.31-.3$ l 33 
. ~ ~ 11 !: i97' Efx : 9 Efx2 = 9131 
M = .E:.t'!, • 11596 :: 
N 197 
SD = y wtiZ - Ji! = 
" .,,-
SB.86 
627378 - (58.86)2 = ,f 3539.99 - 3464.5o 
i91 r · 
= v 75.49- = 8.68 
8Du ~ SD = 8.68 : 8.68 : o.620 f ~l . y196 l.4 
Calculation o! S?IJ and t-ratio between survey test in physical science II 
test so area of the two groups. 
snn = ysI>t.12 + snu2 • co. 161>2 ... co.620>2 = y 0.219 • 0.384 ='Y 0.963 · 
snn = 0.981 
t•ratio = Ms - Up = 59.11 - 58.62 = 0.49 = o.489 
SDiJ 0.981 0.91.fi 
CALCULATION OF l!, SD, SDm BY S'£ANDAIID SCmE l!E'l'HOD WITH GROUPED DATA-
EXPx.:Rilfilln'AL GROUI1'4SURVEY TESTS IH PHYSICAL scm~mE II TEST 
SCORES FOR STUDENTS WITH 101 I.Q. AND ABOVE 
Glass Interval 
£ 
26 
2.3 
28 
16 
lJ 
lO 
.J.. 
N: 121 
M : ~ : 12.l§. : 62..30 
~1 l2l 
SD : y Eff - t1l -
-
: y 74.6l = 8.64 
0.789 
x 
13 
68 
63 
58 
53 
48 
43 
£x £xf. 
1898 13~ 
1564 106352 
1764 l.1.1l32 
928 5.3824 
689 36$J.7 
480 23040 
Ebe :: ·1~ja Ef~ : • 
TABLE XllVII 
CALCULATION OF M, SD, SDrJ1 BY STANDARD SCORE METHOD WITH GROUPED DATA-
OON'l'ROL GROUP SURVEY TEST IN PHYSICAL SClEllCE II TEST SCORES 
FOR STUDENTS WITH lOJ. I.Q. AND ABOVE 
.. :. 
. Class Interval 
71-75 
66-70 
61-65 
S6-60 
51-55 
46-50 
41-45 
.36-40 
31-35 
f 
ra 
32 
31 
22 
26 
9 
2 
0 
0 
N :.: iiiO 
H : ~ = 8& a 61.$4 
~ 
73 
68 
63 
56 
53 
48 
43 
36 
3.3 
fx fx.2 
m1 95922 
2176 147968 
1953 l.23039 
1276 74008 
JJ78 73034 
432 20736 
86 3698 
0 0 
0 0 
Eb: : 'S'5i5' E:ex2: SJS4o5 
SD : r Eft - M2 = ( .$ -(6l.S4)2 : y;84S, 75 - 3787 ,17 
: (r;a.c;8 = 1 .65 
SDu: SD u .z.&2 = 7.6~ . : yu=i Yl.39 11.19 0.648 
Calculation o:f SD:o and t-ra.tio between survey tests in physioal science II 
test scores !or students with lOl I.Q. and above. 
SDj). : Sf1.t2 + sny2 = (co. 789)2 + (o.648)2 = )lo.623 + o.42o 
= y l.043 = l.02 
t-ratio : lfe - ~ = 0.76 : 0.74$ 
SlJn l.02 
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CALCULATION OF M) SD, SDM.t BY STANDARD SCORE METHOD WITH GROUPED DATA~ 
EXPERIMENTAL GROUP SURVEY TESTS IN PHYSICAL SCIE.f\TGE ll '.l.1EST SCORES 
FOR STUDENTS VIITli 100 I.Q. AUD BEIJJW 
Class Interval 
11-15 
66-70 
61.-6.$ 
S6-6o 
51•55 
46--So 
41-45 
.36-40 
)l•.3.$ 
• E.tX T 
-
-
-
-
r 
0 
0 
4 
7 
].) 
12 
5 
2 
2 
N: 45 
2280' • 45' 
snr.tl. = ·sn :: . ~ = ·1_.25 • 
•jn.;..1 y 44 . b.65 
£r!. !. ~ 
-13 0 0 
68 0 0 
63 2$2 15876 
58 406 23548 
5.3 689 36$17 
48 ~76 27648 
43 215 9245 
.38 76,'., 2888 
33 66 . 2178 
E£x :: 22lm' Ef::ill • ll 7900 
62 
TABLi XXXIX 
CALCULATION OP M9 SD, SDit• BY STANDARD SCOlUl MBTHOD WITH GROUPED DATA--
CONTROL GROUP SURVBY TBST IN PHYSICAL SCIBNC.B II . TB.ST SCORES 
Pm srUDBNTS WITH 10() I.Q.'S AND BBLOO! 
Claas Interval . f • f x f.x2 
- - -
?1-?5 1 73 ,73 5329 
66-70 0 . 68 0 0 
61-65 8 63 S04 31752 
S6·60 9 58 S.22 30276 
.51-SS 13 53 689 36517 
46-50 i8 -48 . 864 41473 
41-45 6 43 .258 11094 
36-40 1 38 38 1444 
31-35 1 33 33 1089 
- - Bf ,,.2 • 158973 N =·57 Bf x = 2981 
M • Bf x • 2981 • 53.30 
. r ?r 
SD • r~..:. • i/o • 1S~r3 • (53.30)3 • f :r789.00 • 2735.29 a (,3, 71 
• 7.33 
CALCULATION OP SJ>n AND t•RATIO BBTWBllN SUltVBY T.BST IN PHYSICAL SCIENCE II 
TEST SCORES FOO. srUDmas WITH 100 I.Q. AND BBL<J#i 
s0u2 + S'f\t2 = y<o.9so>2 + c1.09)a • (o.9604 + 1.1ss1 
r. a.148s = 1.41 
• sa.30 ~ so.67 = 1,&3 • 1.11 
1.47 1.47 
63 
TABLE XL 
CALCULATION OF M, SD, SDu• BY STANDARD SCORE MET'"rlOD WlT"rl GROUPED 
DATA·-EXPERIMENTAL GROUP SURVEY TESTS HI BIOLOGICAL SCIENCE TEST SCORES 
Clase Interval 
11-75 
66-70 
61-65 
66-60 
51-66 
46-60 
41-45 
36-40 
31-36 
26-30 
N 
U • Etx - 9348 • 66.31 
_T_Tsa_ 
f 
11 
17 
81: 
34 
30 
19 
15 
8 
3 
0 
186 
:x iX 
-
·.73 803 
68 1166 
63 1963 
58 1972 
63 1590 
48 912 
43 559 
38 304 
33 99 
0 0 2 ltz ~ Ef':x .. 
SD ~ Etx2'":c. r/- :. .( 541644 - (56.31)2 : (s262e3l • 3170,S~ 
'll· J 166 
- y91,49- - 9.57 
t:.2 
58619 
78608 
123039 
114376 
84270 
43776 
2403'1 
11552 
3267 
0 
641544 
TABLE XLI 
OALCULA~IOU OF M, SD i. SD!P BY Sf.i\JIDARD SCORE METHOD WITH GROUPED DATA-• 
CONTROL GROUP SURVEY TESTS :nr BIOLOGICAL SCIENCE TEST SCORES 
Class Interml t : h £"~. 
- -
'11-75 7 ..,,, till 37303 
05-70 12 es 816 65--188 
81-55 2'1 68 l?Ol 101168 
M·60 53 58 30"14: 1'18392 
61•55 M 53 2332 123098 
46-60 22 43 1056 606Sa 
41~& 10 4Z 4SO 18490 
36-40 9 83 34~ 12996 
.Sl-35 a 83 264 8712 
26-30 6 3920 .28 140 
l99i -- Ehf. • 596643 Jr • Etx • 10866 
llf • Etx • 10886 =: 64,14 
- ..,.,..- .'197 
SD • (!Eh:2 • ~ • 596648 • (64,14)2 _. J~028,61 - 2931.14 
- -=-- . - Yt? 
,. 197 
~ ySn.aa ~ 9.aa 
SDu ="SD = 9.88 :.. 9,88 • 0,706 
• f N•l fr9'6 li 
CALCULATION OF SDn • t•RATIO_ BETvIBEU SURVEY TES'l' IU BIOLOGICAL SCIEt~CE 
TEST SCORES FOR THE T«O GROUPS 
8Dn :~ + SDM2 - (0.745)2 + (0.'108)2 ~ y o.65ti + 0.498 
~ y1.003 ~ l.08 
66.Sl • 64.14 ~ 2,17 ~ 2.ll 
·- 1,oa i.oa 
65 
!ABLE XLII 
CALCULA1'101'i OF M, SD; Sl\1, BY STANDARD SCORE METtlOD WITll GROUPBD DATA .... 
EXPERIMENTAL GROUP SURVEY ZESTS IH BIOLOGIC.AL SCIEt!CE ?ES!? SCORES 
Class interval t z 
-
'11•70 ll .,~ 
86-?0 17 GS 
61-66 51 65 
66•60 23 58 
ul-66 lS 63 
46-60 10 48 
.41-46 8 48 
36-40 2 ·30 
31-35 l 83 
26•30 0 28 
N•M' 
II • E.t'x • 1206 • 69.67 
-,.- '""Dr 
-
437584 - (89.57)2 
121 
SD • SD M - {i:f ~ a.aa - · a.2a ynro- l0.95 ~ o •. '152 
tx b!t 
- -
808 USGJ.9 
ll66 78608 
1953 123039 
. 1524 94192 
954 G0562 
400 23040 
129 664'1 
78 2888 
33 1089 
~ •. ·'O 0 
Efx • 'ft08 E~ :l:ia75Si 
~ ~6.40 - 3548 .sa 
TABLE XLIII 
C.ALCULATIO:i.1 o~ u~ so. SDLt:• BY G!A~IDARO SCORE MEfEOD vn:m GROUPED DATA--
coir.tROL GROUP SURVE'Y TESTS IN BIOLOGICAL SCIENCE TES? SCORES 
Olua lnteMal 
'11•'15 
66;..10 
6:J.·G5 
l>6"'"60 
61•65 
46·50 
4l-4U 
36~0 
31·36 
26•30 
FOR STUDENTS WIZtl 101 I .. Q~ AND ABOVE 
~~-· 
f x f:g 
- -·· 
' 
78 6J.l 
ll 68 148 
2G 68'. ie;io 
46 68 2fWa 
26 63 137.fi 
14 48 6"12 
l 48 4c 
() 88 2~8 
2 83 66 
l 28 20 
H •. 14'0 Eh• 'l980 Etx2 .. 
1{ 464870 ... (6'1.00 )2 '! v 3320,,60 - 3249 .oo 
, . 140 
r;;.. 
-
37<SO!S 
608~ 
lO~il94 
i.~~'14·~ 
13m;4 
a~!in~i 
184'1 
86()4 
~JJ.'/0 
'184 
'wla7o 
CALCULATION OF SDD • t•RATIO BEffll~EN SURVEY TESTS I.N BIOLOGICAL SCIEl~E 
nsr· SCORES FOR SrtJDEl~S WITH 101 I~Q.~ AND .WOVE 
-l.Ofa 
67 
TABLE l'LIV. 
OALCULATIOM OF U, SD t SDzl, BY STANDARD SCORE METHOD WITH 
GROUPED DATA-.;.EXP.ERIMENTAL GROUP SURVEY TEST IN 
BIOLOGICAL SCIENCE TEST SOORFS FOR STUDENTS 
WITH 100 I.Q.'s AND BELOW 
Class Interval 
~ ~ tx tx2 
- -
•c 
'11-.75 0 73 0 0 
66-'10 0 &a 0 0 
61•65. 0 63 0 0 
56•60 'I 5a 406 25548 
51-55 11 . 53 583 30899 
46-50 9 48 438 20736 
., 41-45 
·10. 43 430 18490 
3&-40 I 58 228 8664 31-35 2 33 ea; 21'18 
26-30 0 28 0 0 
B' •·i5 E:t'X ~ Jr45 Erx2 a !OiS!S 
68 
TABLE XLV 
CALCULATION OF M1 SD 1 SDif1 BY STA!ID.ARD SCORE ME'I'HOD WITH 
GROUPED DATA•-CONTROL GROUP SURVEY TEST IN BIOLOGICAL 
SCIENCE TEST SCORES FOR STODEI~S WITH 
100 I.Q,.'s AND BE.LOW 
:::;:!M## e: u.11u • 
Olass Interval 
t x 'f x tx2 
- - - -
'11-'15. 0 '13 0 0 
66-70 1 68 ·ea 4624 
61•65 1 63 63 3969 
56-60 'I 58 40fL 23548 
61-65 18 53 954 50562 
.46-50 a 48 584 18452 
41-45 g 43 38'1·· 16641 
36-40 3 38 ll4 4332 
51-35 6 53· 198 6534 
26-30 4 28 112 . 3136 
N:'S'V. Efx •DBi Efx2 : l317'JS 
- . 
CALCULATION OF SDD - '-RATIO BETWEEN SUR.VET TESTS nt 
BIOLOGICAL TEST SCORES FOR STUDENTS Wr!'H 
100 I.~. AND BELOW 
SDD ::r2 t s1142 :f (lo28)2 + (l,0'1)2 :11,64 + lol4 : 
=- a.7s : l.&6 
t-Ratio • 111 - Ma a:::i47.6? - 47.12: o.56 • o.33 
SDD 1.66 le66 
69 
TABLE XLn 
CALCULATION OF Jl, SD, SD141 BY STANDARD SCORE METHOD WITH 
GROUPED DATA---EIPmuMENTAL GROUP ADVANCED SOIENOE 
POST-TEST SCORES 
Olaes Interval 
f x tx f x2 
- - - -
86-90 0 88 0 0 
81-85 2 83 166 13'178 
76-80 4 79 512 24336 
'11-'15 11 ?3 803 58619 
66-'10 16 68 1088 '13984 
61-65 30 63 1890 119070 
56-60 40 58 2320 134560 
51•55 28 65 1484 '18652 
46-50 20 4:8 9&0 46080 
41-45 9 43 587 16641 
36-40 4 58 152 5776 
31-35 2 33 66 21?8 
R' •IR Efx : 9626 Efx2 : '5756,41 
'10 
TABLE XLVll 
CALCULATION OF Mt SD, 8Dirt•. BY STANDARD SCORE Ml!i"THOD WITH 
GROu.J?ED DA.TA~OO.NTROL GROUP ADV .ANCED SCIENCE 
· FOST•TEST SCORES 
Olass Interval. 
f x :oc f: 2 x 
- - ·- -
86-90 2 ea 176 15488 
81-85 0 83 0 0 
'16-80 4 '18 312 24336 
'll-'5 13 .'13 949 692'77 
'&&-'10 20 . '68 13&0 . 92460 
61~65 25 63 15'15 99225 5s;..cso 59 58 2262 l5L1.96 
51-55 :>32 53 1696 89888 
. 46-50 35 48 1680 80640 
41-45 12 43 516 22198 
36-40 13 38 494 187'12 
31;..35 a 33 66 2178 
• = nw Erx = iloas Efx2 : 645ift\13 
M • Efx = llGSe = 56.2'1 
· · · "T Iv'i .. 
. SD -dw.r_ x2 _- u2 ~ ,--4-5-66_8 ___ (_5_6_.2_7_)-=-2.· : 11277.50 - 3166.31-
-y=r- .... !§'7""' F 
= flll.l'i' = 10.64 
S~ : SD. a ~.·.5,A • l_Og54 : 0.755 
-yN=r 96 14 
O.ALcnJLATION Olr.SDD -·t-RATIOBETWEEU ADVAMCED SCIENCE 
POST-TEST SCORES FOR THE TWO GROUPS 
SDD = sDJf. t s»u,2 .~.'153)2 t-(.'15'1)2 :yo.5&'1 -+o-0.5V5 
: }f.14 • la 07 
t-Ratio : u1 - Mo a 58.00 - 56.2'1 : ~ : l..,62 
SDll l.07 l-.07 
71 
TABLE XLVII! 
OALCULATION OF M, sn, SDy, BY STANDARD SCORE METHOD WITH 
GROUPED DATA----EXPERDfiENT.AL GROUP ADVAUOED SCIENCE 
POST-TEST SCORES FOR STUDEh"TS WITH 
101 I.Q. AND ABOVE 
Class Interval 
t 
-
86~9·0 0 
81.85 2 
76-80 4 
71-'15 10 
66-'IO 17 
61•65 27 
56-60 3'1 
51-55 16 
46-50 6 
41-45 l 
36-40 ---1. 
N .-nr 
)I e Efx • '1428 • 61.39 
;-r . "'T2'I 
x 
-
ea· 
63 
78 
73 
68 
&3 
58 
53 
48 
43 
38 
: n:::::::: _,Pr 
tx 
-
0 
166 
31~ 
750 
ll5& 
1701 
2146 
848 
288 
45 
38 
Efx·m '428 
-· . . 
Efx2 
... : • #2 s 
rr 
-
0 
13778 
24336 
53290 
78608 
107165 
124468 
44944 
13824 
1849 
1444 
a 463'104 
SD :lk'fX.~ • y2 :1453704 - (61.39) 2 :1 ~32.26 - 3768.'13 rr v~ i21 Y" 
:f63.53 -= 7.97 
SDy •SD a rgi 11 '1.97: 0.'128 (1r-Y 12 l'O":frn 
72 
TABLE XLIX 
CALCULATIO?l OF M, SD, Sl\f, BY STANDARD SCORE METHOD WITH 
GROUP.ED DATA .. --OONTROL GROUP ADVANCED SCIENCE 
POST ... 'l'EST SCORES F-OR STUDETu"TS WITH 
101 I.Q • .AND ABOVE 
Class Interval 
t x :tx fx2 
- - - -
86-90 2 ea 176 15488 
81-85 0 83 0 0 
'16-80 3 78 234 18252 
'll-'15 12 73 8'16 63948 
66•'10 20 68 1360 92480 
61-65 23 63 1449 91287 
56-60 34 58 1972 114376 
51-55 19 53 100? 53371 
46-50 20 48 960 46080 
41-45 5 43 215 9245 
36-40 l 38 58 1444 
31-35 1 33 33 1089 
Nal'i'O Efx : 8520' E:t'X~ : 507060" 
' I«• E'fx : Sf~ • 59.43 T 4 
sD • 1Crx2 .;.. M2 : --50_'l_o_s_o_•_05_9_._4_5_)_2 (se21.ae - 3531.92 Y7 . 140 . 
=Ya9.94 • 9.,4a 
s111 : SD = 9.4s = 9.4B • o.ao4 )'N=i y1s9 JI':TI§' 
CALCULATION OF SDn - t-RATIO BETWEEN ADVANCED SCIENCE rosT-
TEST SCORES.FOR STUDENTS WITH 101 I.Q. AND ABOVE. 
snD: sD/ f sn,f :~o.72a>2 t- co.ao4)2 :yo.550 +- o.a4s 
:: )1.176 - i.oe 
t-Ratio = ME - Mg = 61.39 - 59.43 • 1.96 = l.81 
SDD 1.6'9 r;58 
73 
TABLE L 
OAI.CULATION OF M,, SD, SDJ.4,, BY STJJIDARD ..SCORE METHOD WITH 
' ' 
GROUPED DATA---EXPERI'MENTAL'GROUP .ADVANCED: SCIENCE' 
" R>ST-TEST SCORES FOR STUDENTS WITH 
Class Interval 
'.t x tx 1;!2 
- - -
76-80· 0 78 0 0 
'11-'15 0 '13 0 0 
66-70 0 68 0 0 
61-65 3 63 169 11907 
56-60 3 58 1'74 10092 
51-55 13 53 689 3651'1 
46-50 15 48 720 54560 
41-45 6 43 258 11094 
56-40 3 38 114 4332 
31•35 2 33 65 2 21'18 
N • 45. Efx : 2210 EfX ... • ll66SO 
H • EfX • 2210 : 49.ll 
-r '45 ' 
----- ----------
SD .rkri2 - u2 • i1osao - (49.1112 .J{459.56 - 2411.79 y.:;r- 4! 
:f 4'1.77. 6.91 
SDu • SD : 6.91 a 6.91 : 1 •. 04 YN=r ~ 6.63 
TABLE LI 
CALCULATIO!i OF M, SD, SI1if, BY STANDARD SCORE METHOD WITH 
GROUPED DATA--·CONTROL GROUP ADVAI~CED SCIENCE 
rosT-TEST SCORES FOR STUDENTS WITH 
100 I.Q.'s AND BELOW 
Class Interval 
t :x f'x 
- - -
76-80 l 78 78 
71-75 l 73 73 
66-70 0 68 0 
61-66 2 63 126 
56-60 5 58 290 
51-55 12 53 655 
46-50 16 48 768 
74 
fx2 
-
6084 
5529 
0 
7938 
16820 
53708 
36864 
41-45 7 43 301 12943 
36-40 12 
51-35 l 
N • 57 
M z Efx : 2731 • 48.44 
T 5 
38 
33 
456 17328 
33 1089 
Efx • 276! Etx2 = i3a1o~ 
SD =f.Erx2 - ii' .1h_30_1_0_3 ___ (_4B-.-44-)2 st/2422.as - 2346.43 
T y= 57 Y' 
• ~6.42 = a. 74 
SDJ& • SD = a.74 = a.74 • 1.17 )r-I ymr- r.m 
CALCULATION OF SDn - t-RATIO B.ET\'IEEM ADVANCED SCIEl'iCE POST• 
TEST SCORES FOR STUDENTS 100 I.Q~'s ftllD BELOW. 
sDn _ sni ;-sni ~04)2 + (l.17)~ ::.y1.os -f- i . ,37 .J'2.45 • 1.5& 
t-Ratio • ME - Mc • 49.ll - 48.44 = o.e7 = 0.429 
1.56 1.56 
SDD 
'l'ABIB Lll 
THE· ME.All SCORES OF THE ADVANCED SCIENCE TESTS 
PRE-TEST AND POST-TEST 
Post-test 
Pre-test 
Mean·aoore. 
ditteranoe 
Exnerimenta.1 
59.00 
54.ao 
3.40 
56.27 .. 
53.68 
.2.59 
Gain in 
favor ot 
e"l'.perimmital 
o.e1 
Ge.In in 
favor of' 
.aontrol · 
75 
.. '21 I fj id I =:= : : : = : 22 ====== 
TABLE Lill 
THE MEAN SCORES OF THE .ADVANCED 1SCIENCE TESTS - PRE-TEST AND 
POST-TEST :FOR STUDEN'l.'S'WITH 101 I.Q. AND ABOVE 
;, :,µ- :: t Gafii in Gain in 
tavor ot favor of 
, ,.Experimental Control experimente.l;. control 
••w 
Post-test 61.39 59.43 0.94 
Pre-test 57.'11 56.69 
Mean score 3.66 2.74 
dit:f'erence 
; 
TABLE LlV 
THE MEAN SCORES OF TIIE ADVA:lCED SCIENCE TESTS • PRE-TEST .AND 
POST-TEST FOH STUDENTS WITH 100 I.Q. AUD BELOW 
'16 
F.xnerimental Oontroh 
'3:Titin =• 
favor ot 
e;merim.ep.tal 
*#:Ai:Cf:in'i.D.'** • 
favor ot 
oOn.trol 
.. 
'" ', 
·Post-test 
Pre-test 
Mean soore 
difference 
49.ll 
45.02 
t;: * 
2.12 
• = 
TABLE LV 
THE MEA.i.'1 SCORES OF THE SURVEY TESTS m llIYSICAL 
SOIENCE .I. k"'iD · II 
Test II 
Test I 
Mean score 
dif'f'erence 
TJ l 
59.ll 
56.29 
Control 
. 
58,62 
55.77 
Gain-in 
favor of 
e:z:P!!rimental 
Ga!n 'In 
tevor· ot 
control 
.03 
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TXBLE LVI 
THE ME.A.1."i SCORES OF THE SURVEY TESTS IN HIYS!CAL SCIENCE 
I A..'IW II FOR STUDENTS WITH 101 I. Q. ft.ND .ABOVlt 
I I T ? 
=a:rn=: in ""'-·ci'iilii=rtr• 
f'avor of favor of 
• 
Ex12etimental Control e?Q?_a~im.enta1 OQB~ol 
Test II 62.30 6~~54 0.14 
Test I 58.77 
-
58.15 
.<..._. 
Mean score 3.53 3.59 
dif'fe!'enoe ., 
• e ii == = -= ' ==:..::,:;:::tr;=:::;: .... ::t s::e:~=--======-
TABLE LVII 
THE MEAN SCORES OF THE SURVEY TESTS IN H!YSIC.4.L SOIENCE 
I AND II FOR STUDENTS.WITH 100.I.Q. AND BELOW 
: ; g ... 
. Test ll 
Test I 
Mean score 
difference 
50 .• 6'1 
49.95 
o.72 
G"a!n rn 
favor ot 
Contro~ ,e;;J?!P"imental 
52.30 
50,20 
2~10 
Gain in--
favor of 
oont:rol 
1,38 
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TABIB LVIII 
THE MEAM SCORE OF THE SUHVEY TEST IN BIOLOGICAL SCIENCE 
= ==:: = ;:, I !! z =I !Gi"".tli'Tn~:=•train •rn -
f avo~ of favor of. 
• 
control exnerimental oont,..ol 
56.31 54.14 
TAB.LE LIX 
THE HEAN SCORE:S OF THE SURVEY TEST IN BIOLOGICAL SCIENCE FOR 
SIJ.'U'DENTS WITH 101 I.Q.. AND ABOVE 
Gain rn-· ' Gii!n iii .. 
fa\lCr uf favor of 
Experimental Contt-ol erJ2.e1•1rnental control_ 
59.57 57.00 2.57 
• 
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TABLE LX 
THE ?©Jf SCORES OF THE SURVEY TEST IN BIOLOGICAL SCIENCE FOR 
STUDENTS WITH 100 I.Q,. AND BELOW 
1 t 
Gain in Gain in 
tavor of f'avor of 
---·---~-·...,.e ... ~.1.m.,..a .. ~~-!e. .. ~... 1--.. __ o_o_ .. ..11-:ti ..... t..... o .... l_._qZQ_e_.~ifil~ntAl_. ____ q_,g.n __ t_r_o_l __ 
47.&7 47.12. 0.55 
SAMPLBS oe TESTS USBD 
A - Advanced Science Test, form AM 
& - Survey Test in Physical Science, California Survey Series 
C - Survey Test in Diological Science, California Survey Series 
D - Advanced Science Test, Form BM 
Metropolitan Achievement Tests 
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SCHOOL-------------------- DATE OF TESTING----,.,.---------,---------,--
Yeor Month Doy 
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Year Month Dor 
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Monlh• 
• 
This is a test of what you know about science. For each question there are 
four possible answers. Read each question carefully and decide which one 
DIRECTIONS of the answers is best. 
(Specific directions for marking your answers will be read to you by your 
examiner.) 
SAMPLf An animal with fur is the - [a] bear [b J robin [ c J fish [ d] turtle 
1 Frogs and toads are useful to man because they -
[a] are important sources of food 
(b] provide man with valuable products 
[ c] live in swamps 
[ d] eat harmful insects 
2 A tropical plant that would not grow in an outside 
garden can be grown in a greenhouse because here 
the gardener can -
[ e] protect the plant from insects 
[ f] control the temperature and humidity of the air 
[g] make the plant produce more seeds 
(h] prevent pollination of the plant 
J During a very dry season, forests are frequently 
closed to hunters and campers in order to -
[a J prevent cutting of scarce tim her 
[b] conserve the water supply of the forests 
[ c J prevent forest fires 
[ d] preserve wild life 
4 A camper wants to load four heavy boxes in a row-
boat. How should he place them for greatest safety? 
[ e] one on top of another, near the back of the boat 
[ f] one on top of another, near the front of the boat 
[g] singly, side by side, on the bottom near the mid-
dle of the boat . 
ThJ singly, side by side, near the right side of the 
boat 
s If you saw a tree trunk that had been sawed across, 
you could tell how old the tree was by -
[a] counting the light and dark rings in the trunk 
[b] estimating the number of woody rays in the 
trunk 
[ c] measuring the width of the trunk + [ d] measuring the thickness of the bark 
2 
6 When you work with electricity, it is best to us 
insulated wire because it -
[ e] is cooler 
[ f] is safer to handle 
(g] lasts longer 
(h] can handle more current 
7 Which one of the following diseases has been con 
trolled in the United States by vaccinating youn 
children? 
[a] measles 
( c] chicken pox 
[b] small pox 
[d] mumps 
s If you want a wall to reflect as much light 
possible, you should paint it -
[ e] white [ f] pale green 
(g] dark brown [h] black 
9 The fur of most arctic animals is white. The whit 
fur is an advantage because it -
[ a] reflects the sun's rays and provides greate 
warmth 
(b] is easy to keep clean and keeps the animal fre 
of germs 
[ c] blends with the snow and provides protectio 
from enemies 
[ d] can be seen in the dark and attracts other an! 
mals 
10 A wise farmer, interested in getting the most fro 
his soil, would plant in a field -
[ e] the same crop year after year 
[ f] one crop the first year, followed by a differen 
type of crop the second year 
[g] one crop for three years, then a different type 0 
crop for the next three years 
[h] one cr~p for five years, then a different type 
crop for the next five years 
GO ON TO THE NEXT PAGE 
42 When a weather man wishes to measure the speed 
of the wind he uses -
[ e] a thermometer 
[g] an altimeter 
[ f] a barometer 
[h 1 an anemometer 
..iJ Which one of the following statements about bac-
teria is always true? 
[a] Bacteria are harmful. 
(b] Bacteria are single cell organisms. 
[ c] Bacteria cause decay. 
[ d] Bacteria cause disease. 
« A bird can sit on a power line without getting 
a shock because -
[ e] its feet are insulators 
[ f] the wind keeps the wire dry 
[g] it touches only one conductor and is not grounded 
[h] it touches both conductors and thus neutralizes 
the effect 
45 Goiter will usually be prevented if a person's diet 
contains enough -
[a] oxygen 
[ c] vitamins 
[b] iodine 
[dJ protein 
46 The tilt of the earth's axis is the primary reason we 
have -
[ e] four seasons 
[g] eclipses 
[ f] day and night 
[b] leap years 
47 Plants which live for two growing seasons, producing 
seeds at the end of the second season, are called -
[a] annuals [b] perennials 
[ c] evergreens [ d] biennials 
4a Under warm and moist conditions a seed will swell 
and split its coat. This process is called -
[ e] pollination [ f] fertilization 
[g] termination [h] germination 
49 A quart of milk is made up mostly of -
[a] water [b] protein 
[ c] carbohydrates [ d J fat 
5 
5o A weather report states that the barometer is fall-
ing and the temperature is rising. What kind of 
weather would you predict? 
[ e] clear and cold [fl cloudy, rainy and cold 
[g] cloudy, rainy and warm 
[h] clear and warm 
51 If you blew your football up fully and left it outside 
for several days during cold weather, the football 
would become -
[a J softer because cold air weighs less than warm air 
[b] harder because the air inside the ball expands 
[ c J softer because the air inside the ball contracts as 
it cools 
[ d] harder because the cold makes the cover of the 
ball contract 
52 The seesaw is a simple machine which is called a 
lever. Another example of a lever is the -
[ e] wood screw [ f] pencil sharpener 
[g] automobile wheel [h] baseball bat 
53 If you put the bowl of a silver spoon in a cup of hot 
water, the handle of the spoon· will get hot. This is 
an example of transfer of heat by -
[a] conduction [b] radiation 
[ c] convection [ d] circulation 
54 If you have a small magnet whose poles are not 
marked, how can you use a compass to find the 
north and south poles of the magnet? 
[ e] The north pole of the magnet will attract the 
north pole of the compass needle. 
[ f] The south pole of the magnet will attract the 
south pole of the compass needle. 
[g] The north pole of the magnet will repel the north 
pole of the compass needle. 
[h] The north pole of the magnet will first attract 
then repel the south pole of the compass needle. 
55 The foods from which we get the most energy con-
tain -
[a] calcium 
[c] protein 
[b] minerals and vitamins 
[ d] fats and carbohydrates 
+ 
SCIENCE SCORE ________ _ 
27 What gas, given off by animals during respiration, + is needed by green plants to make food? 
[a] hydrogen [b] carbon dioxide 
[ c] nitrogen [ d] oxygen 
20 Putting a penny behind a burned out electrical fuse 
is an unsafe practice because the penny will -
[ e] melt and the fuse cannot be removed 
[ f] increase the resistance of the fuse and cause more 
electrical current to be used 
(g] permit current to pass when there is a "short" 
(h] increase the voltage needed to operate household 
equipment 
29 Weathering of rocks results in the formation of -
(a] volcanic ash [b] humus 
[c] soil [d] lava 
30 Harmful insects, such as Japanese beetles, that are 
brought into a new area usually spread very rapidly 
because they -
[ e] have no natural enemies to help control them 
[ f] take good care of their young 
(g] are too small to be seen 
[h] are not affected by common insecticides 
31 Most injuries in the home are caused by -
[a] fires [b] guns 
[ c] poisons [ d] falls 
32 When the water supply for a large city is being .pre-
pared for drinking, dirt in the water is often removed 
by -
[ e] distilling 
[ f] filtering 
[g] adding chlorine 
[h] spraying the water in the air 
33 On a cold dry day, a person can get a shock by walk-
ing across a thick woolen rug and then touching a 
metal doorknob. The shock comes from -
[a] some kind of short circuit in the house wiring 
[b] magnetic fields in the metal doorknob 
[ c] electric currents inside the body 
[ d] static electricity 
4 
34 Bees gather juice from flowers. This juice is called -
[ e] pollen [ f] bee's milk 
[g] nectar [h] beebread 
35 A scientist who studies plant life is called a -
[a] botanist [b] bacteriologist 
[ c] zoologist ( d] physiologist 
36 A doctor who is trying to find out why you are sick 
may use all of the following except -
[ e] an X-ray machine [ f] a spectroscope 
[g] a stethoscope [h] a clinical thermometer 
37 Coral reefs and coral islands are made of -
[a] rocks and soil deposited by the sea 
[b] hardened lava from volcanoes 
[ c] red sandstone 
[ d] skeletons of small sea animals 
30 Radioactive materials have been used by oil com-
panies to -
[ e] blow up large rocks for the construction of oil 
wells 
[ f] trace the flow of oil through pipelines so that 
leaks can be found 
[g] provide a cheap source of electrical power 
[h] replace coal as a source of heat in refining oil 
39 Iron is needed by the body to form -
[a] nerve tissue [b] red blood cells 
[ c] thyroxin [ d] strong bones and teeth 
40 Which of the following creatures live in a "col· 
ony"? 
[ e] beavers 
[g] frogs 
[f] mosquitoes 
[h] rabbits 
4 1 When the moon passes between the earth and the 
sun, we may see an eclipse of -
[a] the earth [b] the moon 
[c] the sun [d] Mars 
GO ON TO THE NEXT PAGE 
1 A jet airplane does not have -
[a] a propeller [b] a cockpit 
[ c] an engine [ d] a landing gear 
2 Ball bearings and roller bearings are used in ma-
chines to -
[ e] keep static electricity from forming 
[ f] make it easier to oil the machines 
[g] reduce friction 
[h] reduce the amount of metal needed to build the 
machines 
13 A sailor whose ship is caught in a hurricane knows 
that the -
[ a] slower air moves, the more force it has 
[b] faster air moves, the less force it has 
[ c] faster air moves, the more force it has 
[ d] speed of air does not affect its force 
14 Water supply reservoirs are often located at a point 
higher than any of the buildings receiving the water 
primarily so that -
[ e] the water will be kept cold 
[ f] contamination of the water can be prevented 
(g] the force of gravity can be used to deliver the 
water 
[h] the pressure of the water in the buildings will be 
lowered 
1s When you drink an ice cream soda through a straw, 
you are creating a -
[a] vacuum 
[ c] centripetal force 
[b] centrifugal force 
[ d] resistance 
16 Contour plowing and terracing are used to reduce 
erosion caused by -
[ e] freezing 
[g] animals 
[f] water 
~h] wind 
17 Which one of the following is an example of a syn-
thetic material? 
[a] cotton 
[ c] silk 
[b] linen 
[d] nylon 
1a On a cold winter morning, we may discover the milk-
bottle cap resting on a little column of solid milk. 
This happens because freezing causes milk to -
[ e] contract [ f] evaporate 
g) expand [h] condense 
3 
19 The color of the flame of a gas burner that gives the 
most heat.is - + 
[a] red [b] yellow 
[ c] ·deep orange [ d] blue 
20 Metal pipes that carry steam or hot water are of ten 
wrapped with asbestos to -
[ e] keep them from leaking 
[ f] protect the pipes from rust 
[g] strengthen them so that they will not burst 
[h] prevent heat from leaving the pipes 
21 When warm moist air comes into contact with a cold 
surface, moisture leaves the air and forms on the cold 
surface by -
L a J evaporation 
[ c] condensation 
[b] dissolution 
[ d] solidification 
22 Parts of your body that have joints like the hinges 
on a door are the -
[ e] fingers 
[g] lungs 
[f] muscles 
[h] lips 
23 At the seashore on a warm day, the water is usually 
cooler than the land because the -
[a] land radiates more heat than the water 
[b] air over the land traps the heat 
[ c] land absorbs heat more quickly than the water 
[ d] water loses its heat more rapidly than the land 
24 The center of our solar system is near -
[ e] the earth [ f] the sun 
[g] the moon [h] Mars 
2s When you enter a movie theater on a sunny day you 
do not see well at first because the -
[a] pupils of the eyes are still large 
[b] lenses in the eyes will focus the light in front of 
the retina 
[ c] pupils of the eyes are still small 
[ d] lenses in the eyes will focus the light behind the 
retina 
26 Ethyl is a compound used in -
[ e] building houses [ f] improving paint 
(g] making plastics [h] improving gasoline 
GO ON TO THE NEXT PAGE ~ 
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INSTRUCTIONS TO STUDENTS 
IF YOU ARE MARKING THIS TEST ON AN 
ANSWER FORM, READ THIS COLUMN ONLY. 
For the correct method of marking your 
answer form, study Sample A below. This 
sample illustrates the method of marking 
answers required at the beginning of this test. 
Further directions will be found throughout 
the booklet. 
SAMPLE A. Choose the TWO answers you 
think are correct, then mark 
their numbers. 
The sun is 
1 cool. 
2 hot. 
3 square. 
4 bright. 
Numbers 2 and 4, "hot" and "bright," are 
the correct answers. Therefore, a heavy, black 
mark is made under number 2 and under 
number 4 on your answer form as follows: 
I 2 4 
" A " I I 
You will have 40 minutes to do the 45 items. 
If you cannot do an item, go on to the next. 
You may go back to it if you finish before 
time is called. If you finish before time is up, 
check your work. After you begin, there will 
be no instructions other than those in the 
booklet, which you are to read and follow. 
DO NOT BEGIN UNTIL TOLD TO DO SO. 
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IF YOU ARE MARKING THIS TEST IN THE 
BOOKLET, READ THIS COLUMN ONLY. 
For the correct method of marking your test 
booklet, study Sample A below. This sample 
illustrates the method of marking answers 
required at the beginning of this test. 
Further directions will be found throughout 
the booklet. 
SAMPLE A. Choose the TWO answers you 
think are correct, then mark 
their numbers. 
The sun is 
1 cool. 
2 hot. 
3 square. 
4 bright. 
Numbers 2 and 4, "hot" and "bright," are 
the correct answers. Therefore, number 2 and 
number 4 are marked in your test booklet 
as follows: 
You will have 40 minutes to do the 45 items. 
If you cannot do an item, go on to the next. 
You may go back to it if you finish before 
time is called. If you finish before time is up, 
check your work. After you begin, there will 
be no instructions other than those in the 
booklet, which you are to read and follow. 
DO NOT BEGIN UNTIL TOLD TO DO SO. 
DIRECTIONS: Instructions for answering each part of the test are preceded by a ./. Read 
these instructions carefully and then do exactly as they say. 
./ For questions 1 through 6, four answers are 
given. Choose the TWO answers you think 
are correct, then mark their numbers. 
1. Which two of the following state-
ments concerr~ing the sun's energy 
are true? 
1 The sun supplies the energy 
basic to the manufacture of all 
foods for plants and animals. 
2 It supplies the energy for the 
earth's continued motion 
around the suµ. 
3 Hotsprings, geysers, and volca-
noes are continuously getting a 
supply of energy from the sun. 
4 The motion of the air depends 
in part on energy from the sun.- .- 1 
2. Read each of the following state-
ments concerning the relationships 
between the earth and the rest of 
the universe. Which two of the 
statements are true? 
1 The earth is one of the two larg· 
est planets in our solar system. 
2 Scientists believe we are in the 
center of a great galaxy. 
3 Compared with the distances be-
tween stars, the earth is very 
small. 
4 Compared with the size of most 
known stars, our earth is small.- - 2 
3. Read each of the following state-
ments concerning time and time 
relationships. Which two of the 
statements are true? 
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1 The earth travels around the sun 
in approximately 365 days. 
2 The reason that th.e days are 
shorter in winter is the fact that 
the earth is farther from the sun. 
3 Positions hall way around the 
earth from each other will have 
a difference in time of six hours. 
4 Time is reckoned from the 
Prime Meridian. - __ 3 
4. Read each of the following state-
ments concerning time and time 
relationships. Which two of the 
statements are true? 
1 The reason that it is later in 
New York than in Los Angeles 
is the fact that the earth turns 
from east to west. 
2 All time lines theoretically meet 
at the North and South Poles. 
3 Twelve _hours are required for 
one complete rotation of the 
earth. 
4 If a person were able to fly west 
in an airplane as fast as the 
earth turned, the time in the 
plane with respect to the sun 
would not change except when 
the dateline was crossed. - __ 4 
5. Which two of the following are 
true statements concerning ele-
ments and compounds? 
1 Compounds combine to form 
elements. 
2 There are many more elements 
than there are compounds. 
3 Compounds are made up of 
molecules. 
4 Iron is an example of an ele-
ment. 
G 0 RIGH T ON TO THE NEXT PAGE 
__ 5 
6. In order to demonstrate the prop-
erties of a colorless gas, a boy did 
the following things: 
(1) He showed that a lighted 
splint thrust into the gas went out 
immediately. (2) He then took 
two covered bottles of the gas and 
showed that a lighted splint went 
out immediately when thrust into 
either of the two. ( 3) He then 
held bottle number 1 upside down 
and kept bottle number 2 right-
side-up with the covers off both 
bottles. ( 4) After two minutes, he 
tested each bottle with a lighted 
splint. In number 1, the flame 
went out. In number 2, the splint 
continued to burn. 
Which two of the following con-
clusions are justified by the above 
experiment? 
1 The gas could have been 
helium. 
2 Removal of the top of the bottle 
allows any type of gas to escape 
rapidly. 
3 The gas was lighter than air. 
4 The gas could have been carbon 
dioxide. - _6 
./ Mark only ONE answer for items 7 through 15. 
7. If the earth were viewed from the 
moon, which one of the following 
statements would be true? The 
earth would 
I appear to be black because it 
generates no light. 
2 show phases similar to those we 
see on the moon. 
3 appear to he about the same size 
as the moon does to us. 
4 eclipse the sun during a con-
siderable part of each month.-- 7 
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8. Imagine that the earth kept the 
same side toward the sun at all 
times. Which one of the conditions 
below would be most likely to 
result? 
1 There would be no change of 
seasons. 
2 The same stars would be seen 
throughout the year. 
3 There would be no change from 
day to night. 
4 The moon would seem to re-
main in the same place in the 
sky at all times. 
A 
c 
9. If Xis the North Pole in the above 
diagram, which one of the follow-
ing statements is true? 
1 At position B, the sun would 
not rise or set at the South Pole. 
2 At position B, it would prob-
ably be colder at X than at Y. 
3 At position D, the days would be 
longer than the nights in the 
Northern Hemisphere. 
8 
B 
4 From the Northern Hemi-
sphere, the sun would be 
"farthest south" at position B.-- 9 
10. Which one of the following is a 
mineral taken from the earth's 
crust? 
1 asbestos 
2 slate 
3 hronze 
4 granite 
G 0 RIGHT ON TO THE NEXT PAt;E 
__ 10 
11. Which one of the following state-
ments indicates a present use of 
atomic energy? 
12. 
13. 
1 Atoms can be seen for the first 
time. 
2 Atomic energy is used to ex-
tract uranium. 
3 Radioactive substances are of 
medical value. 
4 Atomic energy can be used to 
detect the presence of enemy 
aircraft. __ 11 
What season is it in the Northern 
Hemisphere when it is summer 
south of the equator? 
1 spring 
2 summer 
3 fall 
4 winter 
5 cannot be determined __ 12 
What season, in the Northern 
Hemisphere, immediately follows 
the equinox when the days are 
growing shorter? 
1 spring 
2 summer 
3 fall 
4 winter 
5 can't be determined __ 13 
14. What season, in the Northern 
Hemisphere, immediately follows 
the time the midnight sun is high-
est at the north pole? 
1 spring 
2 summer 
3 fall 
4 winter 
5 can't be determined 
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15. What time of year is it in the 
Northern Hemisphere when the 
days are slightly longer than the 
nights and the days are growmg 
longer? 
1 spring 
2 summer 
3 fall 
4 winter 
5 can't be determined __ 15 
./ For questions 16 through 19, four answers 
are given. Choose the TWO answers you 
think are correct, then mark their numbers. 
16. Which two of the following types 
of evidence show that the earth's 
crust is continuously under stress 
and pressure? 
1 the twisted and warped ap-
pearance of layers of rock 
2 the difficulty of penetrating 
bed rock by digging or drilling 
3 sudden motion of blocks of 
rock causing earthquakes 
4 the continuous wearing away of 
the surf ace of the earth __ l 6 
17. Which two of the following state-
ments about weather and climate 
are true? 
1 Large land masses tend to have 
greater extremes of climate than 
do large bodies of water. 
2 The weather is so stable in the 
regions of the "horse latitudes" 
that no wind currents are 
produced. 
3 Clouds result when warm moist 
air comes in contact with colder 
air. 
4 Air moves from areas of low 
pressure toward areas of high 
pressure. 
G 0 RIGHT ON TO THE NEXT PAGE 
__ 17 
18. Which two of the following state-
ments about weather and climate 
are true? 
1 Wind tends to blow directly 
toward the center of a low 
pressure area rather than in a 
circular manner. 
2 Tornadoes are the result of wide 
dift'erences in pressure between 
two adjacent areas. 
3 A falling barometer mually in· 
dicates the end of a storm. 
4 Hail is water condensed and 
carried upward where it freezes 
into balls before it drops. --1 
19. Imagine that a man has ascended 
in a balloon to a height of ten 
thousand feet. Under these condi-
tions, which two of the following 
statements would be true? 
1 The air around the balloon 
would be colder. 
2 There would be no wind. 
3 Objects., would fall much more 
slowly than those nearer the 
earth. 
4 The balloon would have less 
lift. ' - _19 
f/ Mark only ONE answer for items 20 through 
26. 
20. In a certain region, oddly shaped 
pillars of rock project upward 
from the earth. Many are shaped 
like mushrooms with ridges and 
grooves running across them. 
Which one of the f9llowing con-
clusions is justified? 
1 The rainfall in this part of the 
country is probably very heavy. 
2 Glaciers probably made the 
columns. 
3 Wind and sand etched the shapes 
and marks. 
4 Volcanic action would account 
for such structures. __ 2 O 
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21. Each of the four sentences below 
contains a condition and a possible 
result. Mark the letter of the one 
sentence in which the result would 
follow from the given condition. 
1 If the land were rising rapidly, 
the hills and mountains would 
he low and rounded. 
2 If the stream were swollen and 
muddy, rapid erosion would he 
taking place. 
3 If the surf were heating con-
tinuously against the cliffs, they 
would gradually be extended 
into the sea. 
4 If a glacier extended over a con· 
siderable area, there would be a 
reduction in the irregularities 
of the land and the surf ace 
would become more unif orni. __ 21 
MOUNTAINS RISING 8,000 
TO 10,000 FEET 
22. Examine the above simplified map 
of the contour of a mountain 
range. Which one of the follow-
ing conclusions is justified? 
1 The mountains are rel~tively 
young. 
2 The streams are of the "mean· 
dering" type. 
3 The slope of the river bed is 
relatively gradual. 
4 The bottom of the river bed 
contains relatively few large 
boulders. __ 2 2 
23. Which instrument measures the 
dryness of the air? 
1 barometer 
2 hygrometer 
3 rain gauge 
4 thermometer 
0 wind gauge 
G 0 RIGHT ON TO THE NEXT PAGE 
__ 23 
24. Which instrument measures the 
temperature of the surroundings? 
1 barometer 
2 hygrometer 
3 rain gauge 
4 thermometer 
5 wind gauge __ 24 
25. Which instrument measures speed 
of motion in the air? 
1 barometer 
2 hygrometer 
3 rain gauge 
4 thermometer 
5 wind gauge __ 25 
26. Which instrument tells when the 
end of a storm may be near? 
1 barometer 
2 hygrometer 
3 rain gauge 
4 thermometer 
5 wind gauge __ 26 
I For questions 27 through 41, four answers 
are given. Choose the TWO answers you 
think are correct, then mark their numbers. 
27. Which two of the following are 
important considerations in sup-
plying a city with water? 
1 methods of purifying water so 
that it will be chemically pure 
2 providing enough pressure so 
that the water flows readily at 
the highest outlet 
3 methods of making water hard 
enough that it will not waste 
soap 
4 providing a water supply that is 
so abundant that it will meet the 
need at times of great demand - _2 7 
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28. Which two of the following are 
good rules for the prevention and 
control of fire? 
1 Inflammable cleaning materi-
als such as gasoline or benzine 
should not he used in a closed 
room where the fumes can 
accumulate. 
2 A rubbish pile near an incin-
erator is permissible if a garden 
hose is handy in case of fire. 
3 Open gas heaters are a fire haz-
ard in homes, especially if young 
children are present. 
4 When a fuse burns out, a penny 
may he inserted in its place, pro-
viding it does not remain there 
longer than forty-eight hours. - _2 8 
29. Which two of the following are 
good safety rules in connection 
with fire? 
1 Only safety matches should he 
used in the home because of 
the danger of spontaneous com-
bustion from other types of 
matches. 
2 If a person is caught in a burn-
ing house, he should tie a hand-
kerchief over his nose and 
mouth and crawl to an opening. 
3 Greasy rags should he stored in 
a metal container. 
4 All pilot lights should he ex-
tinguished if no one is going to 
he in the house for two hours 
or more. 
G 0 RIGHT ON TO THE NEXT PAGE 
__ 29 
30. Examine the simplified diagram 
of a burning candle, shown above. 
Which two of the following are 
correct statements? 
1 Fire is the result of oxygen's 
combining rapidly with another 
substance, thus releasing heat 
and light. 
2 The fuel is in the form of a gas 
when it burns. 
3 It is not necessary to have oxy-
gen for burning if some other 
gas is present. 
4 Point B indicates the area of 
most intense burning. , __ 3 o 
31. Which two of the following are 
correct statements concerning the 
above diagram of the burning 
candle? 
1 The string serves primarily as 
the fuel. 
2 One of 'the by-products of burn-
ing is water. 
3 The hottest part of the flame 
will be f ollild at C. 
4 A cold plate placed in the flame 
will show traces of carbon. - _31 
32. Which two of the following are 
true statements 'concerning the 
application of science to the im-
proved use of natural resources? 
1 One-crop fanning prevents soil 
from losing its fertility. 
2 The discovery of methods of 
making new substances from 
what was once waste increases 
our wealth. 
Page 8 
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3 Mass production has lowered 
the cost of finished products. 
4 The use of our natural re-
sources has been accomplished 
with a minimum of waste. - _3 2 
33. Below are a number of statements 
about an ordinary electric heater. 
Which two of the following are 
true? 
1 The heater is a device for chang-
ing electrical energy to heat. 
2 The electric heater depends al-
most entirely on convection for 
t~ansmitting the heat. 
3 Air is necessary for the filament 
to work properly. 
4 Much of its heat could be trans-
mitted through a vacuum. - _3 s 
RADIATOR 
34. Examine the above simplified dia-
gram of a hot water heating unit. 
Which two of the following state-
ments are true? 
1 It is more important to cover 
pipe A than pipe B with insu· 
lation to avoid heat loss. 
2 Most of the heat will be trans-
mitted fro'? heater E to the 
radiator by conduction. 
3 Water will rise in pipe B and 
descend in pipe A. 
4 For best/results, pipe B should 
be connected at point E. - __ 3 4 
G 0 RIGHT ON TO THE NEXT PAGE 
35. Examine the above diagram. The 
number of teeth in each wheel is 
indicated above it. A is the drive 
wheel and turns in the direction 
shown by the arrow. Which two of 
the following statements are true? 
\. l C will turn in the same direction 
as A. 
2 A will revolve faster than B. 
3 B will revolve faster than C hut 
slower than D. 
4 More work can he obtained 
D-1 
from D than was put into A. - _3 5 
I I+--· --9"--1.--3"-1 
RLeJ.2• 
+ E =EFFORT ~ + 
FULCRUM 
36. A diagram of a lever in balance is 
given above. The distances and 
weights are given. Which two of 
the following statements about this 
diagram are true? (Disregard any 
loss due to friction.) 
1 E would he greater than R. 
2 If E moves down two inches, 
R would move up less than two 
two inches. 
3 The relative positions of E, the 
fulcrum, and Rare the same in 
the lever shown here as they are 
in a wheelbarrow. 
4 If E were moved toward the 
fulcrum, the amount of E neces-
sary to balance R would he 
greater. - _3 6 
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37. Above is a diagram of an inclined 
plane with a block, B, and an 
effort, E, as indicated. Weights 
and measurements are given. If 
friction is neglecte~, which two of 
the following statements are true? 
1 To balance block B, E would 
have to he 9 lbs. 
2 When E moves 3 inches, block 
B will move 1 inch along the 
incline D. 
3 Jt would require less force to 
pull B up incline D than it would 
to raise it through height H. 
4 The amount of work done by 
effort E in moving down will 
equal the amount of work done 
on B in moving it up. - _3 7 
38. Which two of the following state-
ments indicate values of simple 
machines? 
1 They generate power within 
themselves. 
2 Less force can he exerted 
through a longer distance in 
order to get more force through 
a shorter distance. 
3 Friction is eliminated. 
4 Force exerted in one direction 
may result in motion in another.- _3 s 
G 0 RIGHT ON TO THE NEXT PAGE 
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39. Examine the simplified diagram 
of an electric motor above. Which 
two of the following statements 
are true? 
1 The motor tw·ns because of 
attraction and repulsion of 
magnets within the motor. 
2 The N of the field attracts the 
N of the armature. 
3 If the amount of voltage is in· 
creased, the speed of turning 
will increase. 
4 Reversing the connections from 
the battery causes such a motor 
-N 
to reverse. - _3 9 
A B c 
40. Examine the above diagrams of the 
pistons of a gasoline engine in 
four different positions. They are 
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not necessarily in the correct order. 
Note the position of valves E and 
Fin each diagram. If the flywheel 
turns in the direction shown by 
the arrow, which two of the fol-
lowing statements are true? 
1 The correct sequence for the 
diagrams should he A, C, B, D. 
2 The power is obtained by the 
explosive action pushing down 
on piston H. 
3 There is no time in the cycle 
when conditions are as shown 
in Diagram C. 
4 The momentum of the flywheel 
causes the piston to move be-
tween explosions. - _4 o 
c D 
41. Examine the diagram of a two-way 
telephone set above. Which two of 
the following statements are true? 
1 In order to function properly, 
circuits AE and BG must he 
connected more directly. 
2 Diaphragm J vibrates when 
so~eone is talking into trans-
mitter 'B~ 
3 receiver C, the purpose of 
electromagnet NS is to vibrate 
diaphragm K. 
4--Current cannot flow in AE un-
less someone is talking into it.- _4l 
G 0 RIGHT ON TO THE NEXT PAGE 
f For questions 42 through 45, three answers 
(plus, +; minus, -; and zero, 0) are given. 
Choose the ONE answer you think is correct 
and mark it as +,-,or 0. 
2. How would moving a wire more 
slowly through a magnetic field in-
fluence the amount of electrical 
current flowing through the wire? 
+ increase it 
- decrease it 
0 have no influence on it __ 42 
3. How would changing the shape of 
a floating ball to the shape of a 
pyramid affect the amount of water 
displaced? 
+ increase it 
- decrease it 
0 have no influence on it __ 43 
0 
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44. How would increasing the pressure 
in the boiler of a steam engine 
influence the power of the engine? 
+ increase it 
- decrease it 
0 have no influence on it __ 44 
45. How would removing the iron core 
of a transformer influence the effi-
ciency of the transformer? 
+increase it 
- decrease it 
0 have no influence on it __ 45 
STOP NOW WAIT FOR FURTHER INSTRUCTIONS 
SCORE 
(number rightl ..................•........•... 
California Survey Series 
Grades 7-8-9-10 • Form 1 
urvey Test in Biological Science 
EVISED BY GEORGIA SACHS ADAMS, WILLIAM E. 
KEELEY, AND J 0 H N A. SEX S 0 N 
Sex 
ame .................. . 
............................... ···-·················--·-···· ·····-----········- ···-Grade ..... --·· ···· ··· ............ M F 
La•I Finl Middle 
Date of 
hool ·-·-·· ·········--·· ··-·· . --··············· .... . ....... City Test ··-- ··--·-·· .................. . 
Month Day 
~MM ~~~ 
aminer ................. ····-·····-·-· ........... (. ...... J Your Age Today ............. __ ... Birth __ . 
Month Day 
INSTRUCTIONS TO STUDENTS: 
This is a science test. In taking it you will reveal what you know about biologi-
cal science. No one is expected to do the whole test correctly, but you should 
answer as many questions as you can. Work as fast as you can without making 
mistakes. 
DO NOT WRITE OR MARK ON THIS TEST BOOKLET UNLESS TOLD TO DO SO. 
1st Printing 
Year 
Year 
USHED BY CALlFORNlA TEST BUREAU - 5916 HOU. YWOOD BOULEVARD - LOS ANGELES 28, CALIFORNIA 
lfCH OFFICES: NEW CUMBERLAND, PA.; MADISON, WIS.; DALLAS, TEXAS - COPYRIGHT C 1959 BY CALIFORNIA TEST BUREAU 
lUGHT UNDER INTERNATIONAL COPYRIGHT UNION - ALL RIGHTS RESERVED UNDER PAN-AMERICAN COPYRIGHT UNION 
.... 
0 
"" 
"' 
s 
= 
... 
"' ~ g 
U! I 0 
8 
• "' 
-
"' 
g 
... 
"' 
.... 
0 
"' c ! • ...
"' !l i 
... 
n 
0 
= 
-~ >. z-
" i;; 
N 
"' 
-0 
N 
0 
"" 0 
t 
"' 0 
g 
.... 
0 
"' 0 
"' 0 
"' 
"' 
"' .. 
"' 
"' 
,. 
>o 
n"" 
"'> ~g 
"' ... z 
... 
.. 
.. 
"' ; 
~ 
"' i 
~ 
n 
z 
,; 
-~ 
I 
. .,. 
5 
l9 
INSTRUCTIONS TO STUDENTS 
IF YOU ARE MARKING THIS TEST ON AN IF YOU ARE MARKING THIS TEST IN THE . 
ANSWER FORM, READ THIS COLUMN ONLY. 
For the correct method of marking your 
answer form, Study Sample A below. This 
sample illustrates the method of marking 
answers required at the beginning of this test. 
Further directions will be found throughout 
the booklet. 
SAMPLE A. Choose the TWO answers you 
think are correct, then mark 
their numbers. 
The sun is 
1 cool. 
2 hot. 
3 square. 
4 bright. 
Numbers 2 and 4, "hot" and "bright," are 
the correct answers. Therefore, a heavy, black 
mark is made under number 2 and under 
number 4 on your answer form as follows: 
1 2 3 4 
A " " I ., I 
You will have 40 minutes to do the 93 items. 
If you cannot do an item, go on to the next. 
You may go back to it if you finish before time 
is called. If you finish before time is up, check 
your work. After you begin, there will be no 
instructions other than those in the booklet, 
which you are to read and follow. 
DO NOT BEGIN UNTIL TOLD TO DO SO. 
Page 2 
STBS-1 
BOOKLET, READ THIS COLUMN ONLY. 
For the correct method of marking your test 
booklet, study Sample A below. This sample 
illustrates the method of marking answers 
required at the beginning of this test. Further 
directions will be found throughout the 
booklet. 
SAMPLE A. Choose the TWO answers you 1 
think are correct, then mark 
their numbers. 
The sun is 
1 cool. 
2 hot. 
3 square. 
4 bright. 
Numbers 2 and 4, "hot" and "bright," are 
the correct answers. Therefore, number 2 and 
number 4 are marked in your test booklet as 
follows: 
You will have 40 minutes to do the 93 items. 
If you cannot do an item, go on to the next. 
You may go back to it if you finish before time 
is called. If you finish before time is up, check 
your work. After you begin, there will be no 
instructions other than those in the booklet, 
which you are to read and follow. 
DO NOT BEGIN UNTIL TOLD TO DO SO. 
DIRECTIONS: Instructions for answering each part of the test are preceded by a ./. Read 
these instructions carefully and then do exactly as they say . 
./ For questions 1 through 12, four answers are 
given. Choose the TWO answers you think 
are correct, then mark their numbers. 
1. Which two of the following are dif · 
ferences between living and non-
living things? 
1 Living things are composed of 
entirely different elements than 
non-living things. 
2 Non-living things do not grow. 
3 Living things are adapted to or 
adjust to their environment. 
4 While living things require oxy-
gen, no non-living thing takes 
in oxygen for use within itself. -
2. Which two of the following sub-
stances are essential parts of living 
protoplasm? 
1 uranium 
2 carbon 
3 silicon 
4 hydrogen 
3. Which two of the following sub-
stances are essential to living 
things? 
1 phosphorus 
2 carbon monoxide 
s nitrogen 
_l 
_2 
4 urea _s 
4. Which two of the following state· 
men ts abount living cells are true? 
1 All living things are made up of 
one or more cells. 
2 Scientists in the laboratory have 
been able to put chemical sub-
stances together and make liv· 
ing cells. 
3 A typical cell cannot live long 
without a nucleus. 
5. Which two of the following state-
ments about living cells are true? 
1 Living cells have been known 
to develop from non-living 
substances. 
2 In more complex organisms the 
cells are less specialized. 
s Cells use oxygen and give off 
carbon dioxide as a waste 
product. 
4 Cells are often modified ac-
cording to the functions they 
perform. 
A---·,· 
8---........................ _ 
c-----..-....r 
0--......;:;~~ 
""'""'""""------E 
;,;,;,;;..---F 
1'"=,.,...,.,,,......,., ___ G 
6. Examine the above drawing show-
ing the structure of a typical cell. 
Which two of the following state-
ments are true? 
1 This cell .must he considered to 
he only representative since 
most cells are modified in shape 
and structure according to the 
functions they perform. 
2 F must he present in a living cell 
since it governs the activity of 
the cell. 
3 The purpose of the strands la· 
heled G is to serve as hands to 
hold F tightly together. 
4 The cell should he shown as con-
nected to others since there are 
no single cells that can perform 
_5 
4 A single cell cannot reproduce. - --4 ' life functions by themselves. - _6 
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7. Read each of the following state-
ments about this same cell dia-
gram. Which two of the statements 
are true? 
1 This cannot he an animal cell 
because animal cells do not show 
structures like those indicated at 
B, C, and D. 
2 Cells like the one illustrated 
above may he considered to he 
the functional unit of all living 
organisms. 
3 If the cell were to divide into 
two daughter cells, F would 
divide, part of it going to each 
new cell. 
4 Cell structures of the type de-
scribed are of little direct im-
portance to man since they are 
found only in plants and the 
lower animals. 
8. Which two of the following state-
ments about a typical flower are 
true? 
1 If the flower were adapted for 
wind pollination, it would pro-
duce less pollen than if ad"1pted 
for insect pollination. 
2 The pollen produced by the 
anthers of one flower is gener-
ally not destined for the stigma 
of the same flower. 
3 Pollination of a flower can he 
termed asexual reproduction. 
4 Pollination can he considered 
to be complete when the pollen 
of one flower has attached itself 
to the stigma of another. 
9. Which two of the following state-
ments about a typical flower are 
true? 
1 Thousands of pollen cells pro-
duced by a flower never polli-
nate other flowers. 
2 No trace of the flower remains 
as the fruit develops. 
3 Wind-pollinated flowers gener-
ally have fragrant odors. 
4 There may be ova within the 
developing fruit that have not 
been fertilized. 
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10. Which two of the following state-
ments about seed germination and 
dispersal are true? 
1 If there is no light, a seed will 
not germinate. 
2 The wings of the pine seed are 
adaptations to break the fall and 
thus prevent damage to the seed. 
3 The tumbleweed is adapted by 
its spherical shape to he rolled 
over the ground by the wind, 
scattering its seed as it travels. 
4 Unless seeds have oxygen, they 
cannot germinate. 
11. Which two of the following state-
ments about fruits and seeds are 
true? 
1 A small plant is able to carry on 
photosynthesis as soon as it 
emerges from the seed coat. 
2 Fruits are generally the devel-
oped ovaries with the fertilized 
ova inside. 
3 The function of the hard coat 
of the apple seed is to prevent 
injury when the apple falls. 
4 The fact that a fruit is green at 
first makes it inconspicuous 
_10 
until the seeds are mature. _11 
12. In which two of the following ways 
do plants benefit man? 
1 They are the ultimate source 
of all man's food. 
2 They prevent the growth of bac· 
teria in the soil. 
3 They aid in flood control by 
preventing water from running 
off too rapidly. 
4 They invariably put more food 
_o into the soil than they remove. - _1z 
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./ The following are five principles concerning 
plant functions for answering items 13 
through 17. 
Seled the principle (A, 8, C, D, or E) which 
is illustrated by each numbered statement 
below. Then mark the letter of the principle 
you have chosen. 
A. Chlorophyll is the substance in a 
green leaf that manufactures the 
food. 
8. Carbon dioxide and water are the 
raw materials used in the photo-
synthetic process. 
C. The leaf utilizes sunlight for energy 
to carry on photosynthesis. 
D. Oxygen is a waste product of 
photosynthesis. 
E. Plants, like other living things, re-
spire, using oxygen and giving off 
carbon dioxide as a waste product. 
13. 
14. 
15. 
16. 
17. 
The leaves of a plant kept in the 
dark for forty-eight hours contain 
no starch. __ 1 a 
The parasitic yellow dodder must 
soon find a host plant, or it will 
perish from lack of food. __ 1 4 
A lighted splint thrust in a jar pre-
viously filled with roots and sealed 
for forty-eight hours will go out. - - 15 
If a glowing splint is thrust into a 
test tube, from which water has 
been displaced by gas bubbling 
from the leaves of a water plant, 
the splint will burn vigorously. --16 
A plant placed in the sun under a 
Bell jar, the edges of which are im-
mersed in lime water, will manu-
facture no carbohydrate. __ 17 
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./ The following are five additional principles 
concerning plant functions for answering 
items 18 thro1Jgh 22. 
Select the principle CF, G, H, I, or J) which 
is illustrated by each numbered statement 
below. Then mark the letter of the principle 
you have chosen. 
F. The chlorophyll of leaves utilizes 
carbon dioxide, water, and sun-
light to manufacture food for the 
plant. 
G. Plants respond effectively to their 
environment, seeming to avoid 
those things that are harmful and 
to seek those that are beneficial. 
H. Plants are modified according to 
the environment in which they 
live. 
I. The root hairs of plants absorb 
water and other substances that 
are used by the plant. 
J. Food substances manufactured by 
the leaf are transported and used 
by other parts of the plant. 
18. The relatively small size of leaves 
in desert plants reduces the loss of 
water. _ _ ·1 8 
19. Roots will grow upward toward a 
source of water. _ _ 19 
20. If a plant is pulled up and trans-
planted, it will die; but if the plant 
is dug up and transplanted, it will 
have a good chance to survive. --20 
21. The leaves of a plant kept in the 
dark contain no carbohydrate. --21 
22. The roots of a plant will grow away 
from a copper coin placed in their 
path. __ 2 2 
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ti The following are five principles of biology 
for answering questions 23 through 26. 
Select the principle (A, B, C, D, or E) which 
is illustrated by each numbered statement 
below. Then mark the letter of the principle 
you have chosen. 
A. Nature is overabundant, produc-
ing many more of any species 
than it is able to support. 
B. Two types of organisms often live 
together to the mutual benefit of 
each other. 
C. Nature preserves a balance of 
living things. Changing one factor 
in this balance will cause others 
to change also. 
D. Organisms are adapted to the en-
vironment in which they live. 
E. Plants and animals depend on 
energy produced by the sun 
through the process of photo-
synthesis. 
23. The nesting female bird is usually 
a duller color than her more active 
mate. __ 23 
24. Killing off the coyotes and hawks 
will result in an increase in the 
number of mice in an area. --2 4 
25. During the spawning season each 
salmon lays thousands of eggs. --20 
26. In designing airplanes, man copied 
the streamlining of the birds. --2 6 
" 
For items 27 through 33, mark 
F if the statement applies to 
amphibia. 
G if the statement applies to 
birds. 
H if the statement applies to 
fishes. 
if the statement applies to 
mammals. 
J if the statement applies to 
reptiles. 
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27. ldentif y the group whose forms 
generally are adapted to live a part 
of their lives in the water and a 
part on the land. __ 2 7 
28. To which group did the giant dino-
saurs belong? __ 2s 
29. Which group has the most highly 
developed mental processes? --2 9 
30. Which group has no forms capable 
of continued life out of water? --3 0 
31. 'To which group does man belong?-- 31 
32. Which group has developed gener-
ally a high body temperature and 
very rapid heartbeat? __ 32 
33. Identify the group whose forms 
undergo a distinct metamorphosis 
in their life history. __ 3 3 
" 
For items 34 through 40, mark 
A if the statement applies to the 
arthropods. 
B if the statement applies to the 
coelenterates. 
c if the statement applies to the 
echinoderms. 
D if the statement applies to the 
protozoa. 
E if the statement applies to the 
annelids. 
34. To which group do fleas and lice 
belong? __ s 4 
35. Which group is considered to be 
the most primitive form of animal 
life? __ 3 5 
36. Which group is considered to be 
the most highly developed of all 
groups named above? --3 6 
37. To which group do jellyfish and 
ea anemones belong? --3 7 
38. Which is the lowest form capable 
of reproducing asexually? --3 8 
G 0 RIGHT ON TO THE NEXT PAGE 
39. Which group includes animals that 
live together in highly socialized 
communities? __ 3 9 
40. To which group do starfish and sea 
urchins belong? __ 4o 
" 
For items 41 through 47, mark 
F if the statement applies principally 
to the circulatory system. 
G if the statement applies principally 
to the digestive system. 
H if the statement applies principally 
to the nervous system. 
if the statement applies principally 
to the respiratory system. 
J if the statement applies principally 
to another system not mentioned 
above. 
41. Which system acquaints the indi-
vidual with changes in his environ-
ment? __ 41 
42. Which system transports nutrient 
substances from one part of the 
body to another? __ 42 
43. Which system moves the skeleton 
from one place to another? __ 4 a 
44. Which system performs the func-
tion of reflective thinking? __ 4 4 
45. Which system carries waste car-
bon dioxide to the outside of the 
body? __ 45 
46. Which system breaks down sub-
stances into such form that they 
can be absorbed into the body? --46 
47. Which system supports and main-
tains the shape of the body? --4 7 
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./ Read each of the statements below. If the 
statement is true, mark the letter, T; if it is 
false, mark the letter, F. 
48. Holding the breath for twenty 
seconds decreases the amount of 
oxygen in the lungs. T F 4 s 
49. A decrease in the number of red 
blood cells in the blood stream 
increases ability to carry oxygen. T F 49 
50. The stoppage of perspiration de-
creases body temperature. T F 5 0 
51. An increased amount of secretion 
of the thyroid gland decreases 
the rate of metabolism within the 
body. T F 5 1 
52. A decreased secretion of the front 
lobe of the pituitary gland in-
creases the skeletal growth of 
the individual. T F 52 
53. A decrease in the size of the chest 
cavity causes inhalation of air. T F 53 
54. A decrease in the function of the 
red bone marrow causes a de-
crease in the number of red blood 
cells. T F 5 4 
55. Enlargement of the adenoids de-
creases the space for the passage 
of air in the nasal passages. T F 5 5 
56. Wearing high heels tends to cause 
flat feet. T F 5 6 
57. Blisters should he opened as soon 
as they are formed in order to 
allow the fluid to escape. T F 5 7 
58. Tonsils do not need attention un-
less a person is subject to frequent 
attacks of acute tonsillitis. T F 5 8 
59. One of the most important ways 
to prevent heart trouble among 
children is to prevent childhood 
diseases. T F 5 9 
60. Eating grape or watermelon seeds 
tends to cause appendicitis. T F 6 0 
G 0 RIGHT ON TO THE NEXT PAGE 
" Statements 61 through 64 are about the 
following dinner. Mark the T for each that 
is true and the F for each that is false. 
An active high school boy pre-
pared the following dinner for 
himself: 
One large helping of macaroni 
and cheese 
A helping of canned corn 
Three slices of white bread and 
ielly 
Two pieces of apple pie 
Two glasses of water 
61. The dinner is well-balanced m 
most respects. T F 61 
62. The dinner meets the carbohy-
drate requirement. T F 62 
63. Vitamin B1 is inadequate in the 
above dinner. T F 6 3 
64. Corn is a suitable vegetable where 
macaroni and cheese is served. T F 64 
./ Statements 65 through 68 are about the 
following breakfast. Mark the T for each 
that is true and the F for each that is false. 
A high school girl who wished to 
keep from gaining weight had 
developed the habit of eating the 
following breakfast: 
A large glass of orange iuice 
Two cups of black coffee without 
sugar 
One piece of whole wheat toast 
65. The breakfast is adequate in most 
respects. T F 65 
66. The breakfast is .inadequate in 
vitamin C. T F 66 
67. An egg would increase the 
amount of protein in the meal. T F 6 7 
68. The number of calories in the 
above breakfast is sufficient to 
meet one-third of the daily re· 
quirement of the average high 
school girl. T F 68 
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./ Statements 69 through 75 are about diets 
and nutrition. Mark the T for each that is 
true and the F for each that is false. 
69. Carbohydrates are one of the 
principal sources of energy from 
foods. T F 69 
70. Either fats or carbohydrates may 
be used to build up ordinary 
muscle tissue. T F 7 o 
71. Vitamins are of value to the body 
because they can be oxidized and 
yield large amounts of energy. T F 7 l 
72. Vitamin D is essential for proper 
development of hones and teeth. T F 7 2 
73. Water cannot be oxidized to give 
74. 
energy. 
Most of the experimentation with 
vitamins has been done on human 
beings. 
75. Not all proteins can be used to 
T F 7 3 
T F 7 4 
build body tissue. T F 7 5 
./ Read statements 76 through 82 concerning 
health practices. If a statement describes a 
SOUND health practice for the prevention of 
illness, mark the letter, S. If the practice is 
UNSOUND or UNNECESSARY, mark the 
letter, U. 
76. Vaccinate against smallpox 
about once every six years even 
though previous vaccinations 
have not "taken." S U 7 6 
77. Avoid any contact with a person 
known to have had tuberculosis. S U 7 7 
78. Taste home-canned vegetables 
before heating if there is any 
evidence of bacterial change. S U 7 8 
79. Drink only pasteurized milk to 
avoid the possibility of contract-
ing undulant fever. S U 79 
80. Use a family drinking glass if it 
is rinsed out with several changes 
of tap water before use. S U so 
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81. Consider a swimming pool safe 
from contagion if the water is 
not stagnant or dirty in appear-
ance. S U 81 
82. Wear paper sandals to avoid 
contagious foot disorders m 
public bathing places. S U 82 
.t For items 83 through 88, mark 
83. 
84. 
85. 
86. 
87. 
88. 
A if the disease is generally con-
tracted through the respiratory 
tract. 
B if the disease is generally con-
tracted through eating food 
containing bacteria. 
C if the disease is generally con-
tracted by the bite of some 
insect or animal. 
D if the disease generally enters 
through some break in the skin 
other than a bite. 
E if the disease's principal means 
of entry has not been named 
above. 
measles __ 83 
colds __ 84 
malaria __ 85 
botulism __ 86 
athlete's foot __ 87 
pneumonia __ 88 
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.t For statements 89 through 93, mark 
F if bacterial growth will be 
encouraged. 
G if bacterial growth will not be 
affected. 
H if bacterial growth will be 
decreased but will continue. 
if bacteria will be killed but 
spores will remain alive. 
J if both bacteria and spores will 
be killed. 
89. Place bacteria m a refrigerator 
overnight. __ 89 
90. Expose bacteria to a direct flame 
for thirty seconds. __ 9 o 
91. Keep bacteria at a temperature of 
98° Fahrenheit for forty-eight 
hours. __ 91 
92. Put a solution of boric acid on 
bacteria. __ 9 2 
93. Place bacteria on a medium of agar 
and beef broth. __ 9 3 
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DIRECTIONS I "..:.'.Im: is a test of what you know about science. For each question there are fc:.r possible answers. Read each question carefully and decide which one of the answers is best. (Specific directions for marking your answers will be read to you by your 
examiner.) 
SAMPLE An animal with fur is the - [a J bear [b] robin [ c] fish [ d] turtle 
i Which of the following should know most about the 
uMilky Way"? 
[a] chemists 
[ c) geologists 
(b] astronomers 
[ d] historians 
2 In the past, the greatest destruction to our forests 
has been caused by -
[ e] plant diseases 
[g) severe storms 
[ f] wild animals 
[h] human beings 
3 If you were in an enclosed automobile in the country 
during a thunder and lightning storm, it would be 
wise for you to -
[a] remain in the car 
[b] get out of the car and stand still 
[ c] run to the nearest hill 
( d J run to the nearest tree 
' Which of the following is the most frequent reason 
for people becoming overweight? 
[ e] They eat foods that furnish few calories. 
[ f] They take in more calories than the body needs. 
[g] Something is wrong with their glands. 
[h J They do not drink enough milk. 
s Which one of the following instruments operates on a 
principle different from that on which the other three 
operate? 
(a] piano 
[ c J bugle 
[b] violin 
[d] ba'njo 
6 Which one of the following diseases is carried by a 
mosquito? 
re] typhus fever 
(g] chicken pox 
[ f] typhoid fever 
[h] malaria 
7 Water flowing over a dam causes a machine to turn. 
As the machine turns, it makes electric current flow 
through wire. This kind of machine is called a -
[a] generator [b] battery 
[ <'] hydraulic press [ d] separator 
2 
a Woodpeckers are useful in forests because they -
[ e] protect the trees from insects 
[ f] spread seeds 
[g] eat the decayed bark of the trees 
(h] protect other birds 
9 The chief reason farmers rotate their crops from year 
to year is to -
[a] prevent wind erosion 
[b] prevent water erosion 
[ c] keep the soil from wearing out 
[ d] control insects and other pests 
io If you wish to paint a room so that you will receive 
the most reflected sunlight, you should paint it -
[ e] white [ f] dark brown 
[g] black [h] gray 
1 i Which one of the following is an example of slow 
oxidation? 
[a] the burning of paper 
[b] an explosion of dynamite 
[ c] the rusting of iron 
[ d] an atomic reaction 
1 2 Which-of the following are often used to load large 
pieces of iron and steel? 
[ e] generators 
[g] permanent magnets 
[ f] electromagnets 
[h] batteries 
13 Since the remains of animals that now live in the 
ocean are sometimes found in rocks near the tops of 
mountains, scientists believe that -
(a) these animals once lived on land 
[b] these mountains were formed by glaciers 
[ c] the earth is now warmer than it used to be 
[ d] these mountains were once covered by water 
-' r ' I 
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+44 Transformers are used in electric power plants to -
[ e] raise or lower the voltage in a power line 
[ f] transform alternating current to direct current 
[g] transform direct current to alternating current 
[h] change water power to electrical power 
45 If warm air is cooled to its dew point, the water 
vapor in the air will -
[a] evaporate 
[b] rise 
[ c] condense 
[d] expand 
46 The period of time between the last major frost in 
the winter or spring and the first killing frost of 
autumn is called the -
[ e] harvest season 
[ f] growing season 
[g] mating season 
[h] planting season 
4l The hissing sound that may be heard when a 
vacuum-packed tin is opened is caused by -
[a] nitrogen gas escaping 
[b] air rushing out 
[ c] the metal contracting 
[ d] air rushing in 
48 If you are swimming and qui~kly ~xert a force dow~­
ward against the water, the mert1a of the water will 
cause you to -
[ e] move downward 
[ f] move upward 
(g] move sideways 
[h] stop moving 
49 The Mesabi Range in Minnesota has produced most 
of this country's -
[a] magnesium 
[ c] iron 
[b] lumber 
(d] oil 
~ 
so A leaves California at 3 P.M. to fly to New York. 
B leaves New York at 3 P.M. to fly to California. 
Which of the following statements is correct? 
[ e J There will be no difference in the hours of day-
light each will experience. 
[ f] There will be more hours of daylight for A. 
[g] There will be more hours of daylight for B. 
[h] Both will see the sunrise twice in one day. 
51 Plants that lived millions of years ago and eventually 
formed coal did not decay because -
[a J there were no bacteria to cause decay 
[b J oxygen could not reach them 
[ c] the climate was very warm then 
[ d] glaciers froze them 
52 Helium instead of hydrogen is used in balloons be-
cause helium -
[ e] will not burn 
[ f] is lighter than hydrogen 
[g] is cheaper than hydrogen 
[h] will not leak out of the balloon 
53 Many electric appliances are stamped with the words 
"Use A.C. only." This means that the appliances 
should be used only where there is -
[a] average current 
[b] accurate current 
[ c] alternating current 
[ d] accommodating current 
54 Which one of the following is a compound? 
[ e] air [ f] aluminum 
[g] oxygen [h] water 
55 Yeast causes bread dough to rise because yeast -
[a] releases carbon dioxide 
[b] absorbs moisture from the dough 
[ c] changes liquids into water vapor 
[ d] makes the flour absorb more moisture 
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29 Spreading oil on water will kill the larva of the 
mosquito because the oil -
[a] poisons the larva 
[b] cuts off the oxygen supply of the larva 
( c] is absorbed by the larva and stunts its growth 
[ d] destroys the food supply of the larva 
30 In a balanced aquarium, the two things that the 
green plants provide for the animals are food and -
[ e] oxygen [ f] nitrogen 
[g] carbon dioxide (h J calcium 
31 Which one of the following helps overcome erosion 
by building up new land surfaces? 
[a J movement of glaciers [b] sedimentation 
[ c] oxidation [ d] washing 
32 In the home, electric shock is most likely m the 
bathroom, kitchen and laundry because -
[ e] higher current is used in these rooms 
[ f] higher voltage is used in these rooms 
(g] moisture causes the rubber covering on electric 
wires to rot 
[h] moisture increases the conductivity of the human 
body 
33 Grapefruits, oranges, lemons and tomatoes should 
be eaten often because they are rich in -
[a] proteins [b J vitamin C 
[ c] vitamin A [ d] carbohydrates 
34 Plants which live only one year and produce seeds 
are called -
[ e] biennials 
[g] annuals 
[ f J perer{ruals 
[h] triennials 
' 
35 Places where birds can live safely and raise their 
young are called -
[a] aquariums 
[ c] apiaries 
[b] sanctuaries 
[ d] terrariums 
J6 The white corpuscles in the blood -
[ e J carry oxygen to the cells 
[ f J protect the body against disease 
[g] carry waste materials from the cells + [h] help the blood to clot 
4 
37 Which one of the following makes use of the fact 
that light can cause a chemical change to take place. 
(a] television [b] radar 
[ c] photography [ d] atomic reaction 
38 Draperies are frequently bung on the walls of large 
theaters and auditoriums to -
[ e] absorb sound waves, thus preventing echoes 
[ f] reflect sound waves 
[g] cut down the reflection of light 
(h] decrease the loss of heat by radiation 
39 All atoms are made up of -
[a] molecules 
[b] radioactive materials 
[ c] gases, liquids and solids 
[ d] electrons, protons and neutrons 
40 The earth rotates on its axis once each -
[e] hour 
[g] month 
[ f] day 
[h] year 
41 If you placed a bar magnet under a piece of glass 
and sprinkled iron filings on the glass, what would 
happen to the iron filings? 
(a] The iron filings would cluster near the center ~f 
the magnet. 
[b] Nothing would happen because the force of the 
magnet cannot pass through glass. 
[ c] The iron filings would arrange themselves along 
the lines of magnetic force with the heaviest 
clusters near the two poles of the magnet. 
[ d] The iron filings would cluster around the north 
pole of the magnet. 
42 Milk is homogenized so that -
[ e] harmful bacteria will be killed 
( f] the milk will not turn sour 
[g] the milk will be richer in vitamins 
[h] the cream will not separate from the milk 
43 Penicillin comes from -
[a] the flower of a plant 
[ c] the root of a plant 
(b] a mold [ dl coal tar 
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14 A weather balloon filled with gas bursts at high alti-
, tudes because -
[ e] the heat from the sun causes the gas to explode 
[ f] the pressure outside the balloon becomes less 
than the pressure inside 
[g] the air at higher altitudes increases the pressure 
on the outside of the balloon 
[h] static electricity causes the gas to explode 
1s In order to prevent the spread of forest fires, a fire 
lane is often cut through the forest to -
[a] open a path for fire equipment 
[b] lead the fire in another direction 
[ c] keep oxygen away from the fire 
[ d] clear away materials that will burn 
6 Green plant.s are not found in the deepest part.s of 
the ocean because the -
[ e] fish eat them for food 
[ f] pressure of the water destroys the green coloring 
material 
[g] sunlight never reaches the deepest parts of the 
ocean 
[h] temperature of the water is too low 
17 What part of the human body serves the same 
purpose as the tiny openings in the leaves of plants? 
[a] ear [b] stomach 
[ c] heart [ d] lung 
Is Some insects make sounds by -
[ e] rubbing their teeth together 
[ f] rubbing their wing part.s together 
(g] whistling 
[b] waving their antennae 
9 The system in the human body that directs and 
controls the body's activities is called the -
[a] digestive system (b] circulatory system 
[ c] skeletal system [ d] nervous S)'.'stem 
o In a motorboat the part which rotates and pushes 
backwards on the water is .called the -
[ e] rudder [ f] drive shaft 
[g] propeller [h] differential gear 
1 Germs grow best in places that are -
[a] warm and moist (b] cold and moist 
{ c] cool and dry ( d] hot and dry 
3 
22 Pilots of a~rplanes take off against the wind to -
( e] increase the lift on the planes 
( f] reduce the drag on the planes 
[g] reduce the thrust of the planes 
(h] increase the thrust of the planes 
23 Tides are largely caused by the -
(a] tilting of the earth's axis 
(b] evaporation of sea water 
[ c] friction produced by the moving water 
[ d] gravitational pull of the sun and moon 
24 Deficiency diseases, such as rickets and scurvy, can 
be prevented by -
( e] purifying water 
[ f] draining swamps 
[g) eating well-balanced diets 
[h] vaccinating all children 
2s Many modern airplanes are made of an alloy of 
magnesium and aluminum because this alloy -
[a] is light and very strong 
(b] is cheaper than the pure metals 
[ c] is easier to shape and mold than the pure metals 
[ dJ creates less resistance to air currents than do 
the pure metals 
26 Wet clothes will dry most quickly on a day when 
the air is -
[ e] hot and the relative humidity is high 
[ f] cold and the relative humidity is low 
[g] cold and the relative humidity is high 
[h l hot and the relative humidity is low 
27 Electric appliances such as irons and toasters use 
heating elements made from wires that have -
(a] low resistance [b J high resistance 
[ c] very large diameters [ d] low melting points 
2a Vaccination of an animal prevent.s disease by -
[ e] increasing the animal's strength 
[ f] developing immunity within the animal 
[g) destroying bacteria before they get into the body 
of the animal 
[h] preventing bacteria from entering the body of the 
animal 
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